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1. Overview

The CATC SATracer/Trainer™ SATA protocol analyzer provides fast,
efficient and accurate debug, test and verification of Serial ATA
semiconductors, devices, and systems.

Effective Serial ATA analysis requires non-intrusive recording at both 1.5
and 3 Gbps line-rate with native support for spread spectrum clocked (SSC)
signals. CATC's 4th Generation SATA analyzer utilizes production level
transceiver silicon designed to be fully compatible with Serial ATA-II. It
displays traffic using CATC's Expert Analysis Software to provide
unsurpassed ease of use and understanding for Serial ATA communications.

1.1 Analyzer Hardware

SATracer is a hardware plug-in module that installs into the CATC
Universal Protocol Analyzer System (UPAS 10000). The UPAS 10000 is
CATC's highest bandwidth platform intelligently designed to support other
technologies by plugging different protocol-specific modules into the
chassis. Affordable plug-ins are available for Fibre Channel, PCI-Express
and InfiniBand. The SATracer system can also be upgraded with software
to support Serial Attached SCSI (SAS).

The heart of the UPAS platform is the revolutionary CATC BusEngine™.
This state-of-the-art protocol processor core incorporates a real-time
recording engine and configurable tools to effectively monitor Serial ATA
traffic at full line rate. All BusEngine logic is fully field-upgradeable.

CATC's SATracer analyzer module plug-in utilizes production level
transceiver silicon designed to be fully compatible with Serial ATA-II. It
triggers and records the critical out-of-band (OOB) signaling, supports SSC
and displays SATA-II negotiated link speeds. A Hi-Speed USB port is used
to upload Serial ATA traffic to the host PC.

SATracer comes with trace viewer software that can be installed on PCs as
a stand-alone viewer to view Serial ATA data recorded by other SATracer
analyzers, thereby giving engineers a vehicle for sharing trace data and
resolving problems encountered in the trace.

1.2 Spread Spectrum Clocking

SATracer version 1.4 and above can record traffic from Serial ATA devices
that utilize spread spectrum clocked (SSC) signaling. SSC modulates the
operating frequency of a circuit slightly to spread its radiated emissions over
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a range of frequencies rather than just one tone. By distributing emissions
for a given frequency, SSC transmissions help devices meet FCC
requirements.

_r
Highest peake |
: |
ha
; ey

SSC is accomplished by "down-spreading"
the clock frequency using a deviation of no
more than 0.5% down-spread (+0% -0.5%)
D = peak reduction

SSC transmission is optional on the transmitter (TX) side for both host and
device. However, SSC is a mandatory capability for all Serial ATA
receivers (RX). This requirement eliminates compatibility issues by
ensuring that all devices can tolerate SSC signals when attached to a device
that transmits SSC signaling.
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Please refer to the Serial ATA Specification for details on the Serial ATA
protocol. The Serial ATA specification is available from the Serial ATA at
its web site http://www.serialata.org.
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1.3 General Description

SATracer/Trainer is a plug-in module that installs into a chassis called the
Universal Protocol Analyzer System 10000 (UPAS 10K). The UPAS 10K,
in turn, connects to a PC over a Hi-Speed USB cable. The PC functions as
the host controller for the SATracer and UPAS. SATracer software on the
PC controls and configures the analyzer and retrieves and displays trace
data.

Recorded data is presented as a "trace" in the trace viewer as rows of
color-coded graphics. Users can then search this trace for errors and other
events using advanced search utilities, and then hide from the display all but
only the most interesting and relevant data.

The SATracer/Trainer trace viewing software runs on any personal
computer using the Windows 98SE, Window 2000, Windows ME, or
Windows XP operating systems and equipped with a functional USB
interface.
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Serial ATA Trace

Universal Serial Bus
(Host Connection)

Windows PC (Host Computer)

SATracer Module

Non-Intrusive
Taps

(Under Analysis)

The SATracer/Trainer analyzer is capable of on-the-fly detection of and
triggering on such events as Primitives, Bus Conditions, FIS, Data Patterns,
and Errors. Whether recording manually or with a specified trigger
condition, SATracer/Trainer continuously records the link data in a
wrap-around fashion until manually stopped or until the Trigger Event is
detected and a specified post-Trigger amount of link data is recorded.

Upon detection of a triggering event, the analyzer continues to record data
up to a point specified by the user. Real-time detection of events can be
individually enabled or disabled to allow triggering on events as they
happen. This includes predefined exception or error conditions and a
user-defined set of trigger events.

The SATracer/Trainer software provides powerful search functions that
enable investigation of particular events and allow the software to identify
and highlight specific events. In addition to immediate analysis, you can
print any part of the data. Use the Save As feature to save the data on disk
for later viewing. The program also provides a variety of timing information
and data analysis reports.
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1.4 Features

SATracer Plug-in Module Hardware

SATracer Analyzer records and analyzes GB Serial ATA traffic

SATracer plug-in module designed for the CATC Universal Protocol
Analyzer System (UPAS)

Taps between host and device using standard connectors and cables

Two GByte recording capacity to capture long time windows for analysis
and problem solving

Field-upgradeable firmware and recording engine with upgrades
available for download direct from CATC

External Breakout board for triggering from external signals or for
triggering to external equipment

SATrainer Plug-in Module Hardware

Software

Integrated Analyzer and Generator system - all in one platform transmits,
records, and analyzes Serial ATA protocol

Serial ATA 1 compliant Host and Device Emulation serves as flexible
platform for testing both host and devices

Transmit Legal and illegal Serial ATA traffic - create framing and code
errors

Manual error injection for testing and debugging real-world fault
handling

Operates in both single-burst and continuous transmission modes for
configuring generator for real-time or overnight stress testing

Recreate problems reported in the field using only a sample CATC trace
capture file - validate interoperability and compatibility with
pre-production hardware that has limited availability

Industry-standard CATC Trace user interface

Accurately time-stamped, easy visualization of bi-directional sequence
between transmitter and receiver

Turns an unintelligible stream of primitives into color-coded, clearly
labeled protocol elements

Collapsible and expandable headers with tool tip explanations make it
easy to navigate and interpret sequence contents, headers, and commands
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Export any trace file to create test patterns for the Generator - quickly and
easily assemble sequences of primitives to emulate a variety of real world
traffic conditions

Online help

Recording Options

UPAS 10K systems record up to 2 GB of Serial ATA data, timing and
control information. UPAS 2500H systems records up to 512 MB

Three recording modes: snapshot, manual trigger, and event trigger
Selectable recording buffer size and trigger position

UPAS 10K systems record the full data rate of a single 1.5 or 3.0 Gbit/sec
Serial ATA link. UPAS 2500H records 1.5 Gbit/sec

Trigger on Serial ATA conditions like Bus Conditions, Primitives, FIS,
Errors, and Data Patterns

Trigger on a comprehensive list of error conditions like running
disparity, or FIS errors

UPAS 2500H can trigger on sequences of up to six events

Programmable triggering based on bit-wise pattern matching of Serial
ATA headers and data payloads

Display Options

Extensive use of color and graphics within the trace

The base level traffic unit is a Sequence, which is a CATC-defined term
for a serial stream of primitives and data transmitted from a host to a
device or vice versa.

Sequence, FIS, and Command errors and protocol violations are
highlighted in red

Sequence color clearly indicates position before or after the trigger point

Sequences can be marked with text annotations that become tool tips for
future reference

Tool tips with complete definitions of most fields

Search, show or hide only the data of interest using Serial ATA-specific
criteria

Sequences, FISs, and Commands are accurately time-stamped (26.67 ns
resolution)

Measure time, throughput or total data payload between Sequence, FIS,
and Command markers or relative to the trigger position
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SATracer/Trainer BusEngine
CATC’s BusEngine™ Technology is at the heart of the new
SATracer/Trainer Analyzer. The revolutionary BusEngine core uses FPGA
technology and incorporates both the real-time recording engine and the
configurable building blocks that implement data/state/error detection,
triggering, external signal monitoring, and event counting and sequencing.
Like the flash-memory-based firmware that controls its operation, all
BusEngine logic is fully field upgradeable, using configuration files that can
be downloaded from the CATC Website.

Power Cord Set
Cord Manufacturer and Models:

180-0005-00 Quail 5000.079 UL,CSA

180-0013-00 Quail 8500.098 VDE, KEMA, CEBERC, NEMDO, DEMDO, SETI,
OVE, SEV

180-0014-00 Quail 9650.098 ASTA

UPAS 10000 and 2500H Platforms
UPAS 10K and 2500H are USB 2.0 Certified Hi-Speed Devices. To upload
traces from the UPAS/SATracer to an attached PC at Hi-Speed, the PC must
have a USB 2.0 Certified Host Controller and be running Windows 2000
SP3 or Windows XP.

Note  The UPAS 10K and 2500H products include 2.0 USB hubs.You
might see the drivers for these generic hubs being installed upon
the initial plug-in.
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2. Installation

SATracer/Trainer is a factory-installed module that is sold as part of the
Universal Protocol Analyzer System (UPAS).

This chapter describes how to set up SATracer/Trainer and create your first
recording.

2.1 System Components/Packing List

*  One stand-alone SATracer/Trainer Analyzer module
*  One USB cable

* Two Serial ATA cables

* SATracer software program CD-ROM

* Breakout board

* DB-25 Cable

* User Manual

2.2 Analyzer PC Requirements

SATrainer/Tracer connects to a Host PC. The Host PC needs to meet the
requirements outlined in the readme file on the Installation CD.

2.3 Analyzer LED Descriptions

The installed SATracer/Trainer analyzer module occupies the left slot on
the CATC Universal Protocol Analyzer System (UPAS). When powered
on, the SATracer activates the user-accessible controls and LEDs on the
front and rear panels of the UPAS.

Warning Do not open the UPAS enclosure. There are no operator serviceable
parts inside. Refer servicing to CATC.

Figure 1: Front Panel of UPAS 2500H System with SATracer Module.

Unlversal Protocol Analyzer System . Model 2500H
= = g PR TR TR = A BT om0
A 77 MODEL SA003MA Serial ATA Analyzer €A 77 MODEL SA0IMG Serial ATA Generator

A

AT
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UPAS LEDs (from left to right)

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

* Red Status indicator LED for UPAS - lights during initialization/power
up of UPAS base unit. Blinks if a self-test fails.

The following LEDs and the Manual Trigger button on the UPAS
enclosure under the left module slot function in conjunction with the
SATracer module inserted above it.

* Green REC (recording) LED - lights when the unit is recording.
* Orange TRG (triggered) LED - lights when the unit triggers on an event.
* Green UPLD (Upload) - lights when unit is uploading data to PC.

* The Manual Trigger push-button - allows a manual Trace capture.

LEDs and Connectors on the SATracer Module

* Green Status LED (Illuminates when there is traffic on both the host and
device side of the bus).

» Serial ATA Connectors (2).

2.4 Rear Panel Description

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

Figure 2: Rear Panel

FUSE: 2.5A 250V

o O
[e]

usB Data Output Ext. In Ext. Out .
] L » O O

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 SATracer software for
viewing and analysis.

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 signals to be sent from the analyzer to an external
device such as an oscilloscope or from an external device to the analyzer for

10
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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 connectors have the same
function as the 25 pin RS-232 connector - i.¢., they channel input and output
signals but do not support the use of a breakout board.

Wide 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.

2.5 Setting Up the Analyzer

The following steps show the installation procedure for the SATracer on a
UPAS 2500H system. The installation steps for the UPAS 10K are
essentially the same.

step1  Remove the SATracer/Trainer/UPAS from its shipping container.

The SATracer/Trainer module will already be installed in the left
slot. The right slot will have a memory module installed in order to
run the BusEngine and Firmware.

Previous versions of SATracer have a blank face plate that covers
the right slot bay, which should be left in place to facilitate proper
airflow and venting.

step2 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.

step3 Turn on the power switch on the rear of the UPAS.

11
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Note:

Step 4

Step 5

Step 6

At power-on, the analyzer initializes itself in approximately ten
seconds and performs an exhaustive self-diagnostic that lasts
about five seconds. The Status LED 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 begins to install the USB
driver.

Follow Windows on-screen Plug-and-Play instructions for the
automatic installation of the analyzer as a USB device on the Host
PC (the required USB files are included on the SATracer CD). Step
through the Windows hardware wizard. The wizard will see that the
UPAS has an internal USB hub and will begin loading hub drivers.
Afterwards, the wizard will automatically install SATracer/Trainer
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.sys and SATracer.sys.

2.6 Installing the SATracer/Trainer Software

Once SATracer has been recognized as a USB device, install the
SATrainer/Tracer software on the Host PC.

Step 1

Step 2

On the PC, run setup.exe on the installation CD and follow the
on-screen instructions.

The SATrainer/Tracer software will install on the PC hard disk.

To start the application, launch the CATC SATracer program from
the Start menu:
Start > Programs > CATC > SATracer.

12
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The SATrainer/Tracer program opens.

Wl caTC sATracer Bus and Protocol Analyzer 10l =l
File Setup Record Yiew Help |

= H (& = |EEEE|RE[®EH:;':¢}E‘“E ARG o “@.ﬂg““
[SealFis [ || 28 = 22 555 52 B

Note:  The software may be used with or without the analyzer. When
used without an analyzer, the program functions as a Trace
Viewer to view, analyze, and print captured traffic.

2.7 Making a Serial ATA Recording

After installation, the software is configured to make a four-Mbyte snapshot
recording of your Serial ATA traffic.

To make this recording, follow these steps:

step1  Connect a cable to each of the two connectors on the
SATracer/Trainer module, then connect the other ends to the Serial
ATA device under test and Serial ATA host system.

step2 From the Setup menu, select Recording Options.

step3  Select the General tab.
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The following window displays the factory default settings such as

“Snapshot” and 16 Mbytes buffer size

recording, you can leave these settings unchanged.

Recording Options

General | Miscellaneousl Recarding Hulesl

Optio:
[T Trncate Data Fieldsl 10 Dwords

" Beep‘when Trigger Dccurs

— Recording type
' Snapshot

" Manual Trigger

" Event Trigger ™ Save Extemal Interface Signals

— Trigger Position
Mot uzed with snapshot

— Buffer Size
16.000 MB

"Trace Filename & Path

Change Default Location... |

— Options Mame
IDefauIt

are displayed. For your first

x|

Save... | SaveAsDefauItl Load... |

Cancel |

o1

Step 4
SATracer/Trainer Analyzer uploads

sequences.

Stopping a Recording

Click EI on the Tool Bar. After 16 Mbyte of traffic is recorded, the

the data and displays the

You can stop the recording process at any time by pressing @l

Afterwards, the following dialog box opens
Abort Upload =

Abort Upload ?

Select an option:

Stop

a2 if Abart ot initiated

LContinue

Lo |
==

ata and cancel trace completely

. but prezerve existing uploaded data

X

This dialog presents options for stopping, continuing, or aborting the

recording:
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» Stop - Stops the recording and then displays the trace on screen.
* Continue - Resumes the recording.

* Flush - Cancels the recording without saving or displaying the
trace.

When the recording session is finished, the bus traffic is uploaded to the PC
and is automatically saved to the hard drive as a file named data.sat or the
name you assign as the default filename.

Cyl High  Cyl High {exp) [EgEET)

0.000 ns || 0.083 25346

i DA Activate [ Deta |
Al

0x39  |0x00 || 2.587 ps||0.083 25508

step5 To save a current recording for future reference, select
Save As from the File menu.

step 6  Give the recording a unique name and save it to the appropriate
directory.

2.8 External 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 simple way to connect logic
analyzers or other tools to the SATracer/Trainer Analyzer unit. Six ground
pins and one 5-volt pin are provided.

The Breakout Board connects via a cable to the Data In/Out connector
located on the rear of the analyzer unit. Each signaling pin is isolated by a
100Q series resistor and a buffer inside the Analyzer unit.

Data In/Out Connector (on cable)

‘0000000000000
25 24 23 22 21 20 19 18 1 16 1?:)12-:)

Q00000000 ©
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Pin-Outs for the Data In/Out Connector
The following table lists the pin-out and signal descriptions for the Data
In/Out connector on a cable that connects to the Breakout board.

Data In/Out Connector — Pin-Out

Note:

Pin Signal Name Signal Description
1 RSV Reserved
2 GND Ground
3 GP OUT General Purpose Output
4 TRGIN 1 Trigger In 1
5 GND Ground
6 DATA 6 Data 6
7 DATA 4 Data 4
8 DATA 3 Data 3
9 DATA 1 Data 1
10 | GND Ground
11 | RSV Reserved
12 | RSV Reserved
13 +5V +5 Volts, 250 mA DC Source
14 | RSV Reserved
15 | GND Ground
16 | TRGOUT Trigger Out
17 | TRGINO Trigger In 0
18 | DATA 7 Data 7
19 | DATA S Data 5
20 | GND Ground
21 | DATA2 Data 2
22 | DATA O Data 0
23 | GND Ground
24 | RSV Reserved
25 | RSV Reserved

(*) Pins 4 and 17 have the same function: they allow external
signals to be used to cause triggering or recording. Pins 3 and 16
are used to transmit output signals. Pins 6,7, 8,9, 18, 19, 21, and
22 (data pins) are used to define data patterns for external input
signals. See External Input Signals in Chapter 6.
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External Interface Breakout Board
CATC UPAS 2500 O
Breakout Board - +
PCA 210-0042-00 | @ [°
O |oeno
O |eno
oo O |apoutrur
o[Jo O | TRIGGEROUT 00 0000 000
O o—lo O | TRIGEERINT g ggggggg
oJo O |TRIGGERNO OO OO 00000
— 01 O |oms 000000000
Og oo 000000000
o4 oo O |opams 000000000
o9 O |owms 000000000
02 oo 000000000
R Q | 85388388
83 oo QO |oams 000000000
28 oo | o 58858568
8 on | S| ge3s3ssse
go oe O |oamo 000000000
o o[—lo Q |RESERVED QO OOOO 00O
| N — oo 8 reseven 990809089
RESERVED QO OO00O0 000
2 | o | 82858858
oe Q |+sv 000000000
oo O |ew 000000000
00000000
Q |eno 000000000
O |eno
Prototype Rework Area

Configuring the Analyzer for the Breakout Board

The Breakout Board contains a prototype rework area for making custom
circuits for rapid development. The area consists of plated-through holes, 20
columns wide by 27 rows long. The top row of holes is connected to GND
and the bottom row is connected to +5V. The remaining holes are not
connected. Use the rework area to insert custom components and wire-wrap
their respective signal, power, and ground pins.

To configure the analyzer for the breakout board, see "External Input
Signals" on page 89, "Setting External Output Options" on page 113, and
"Specifying Pulse Signal Outputs" on page 114.
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3. Updates

From time to time as modifications are made to the SATracer/Trainer
Analyzer, it may become necessary to update the SATracer/Trainer
software. You can obtain new software from the CATC website:

www.catc.com

When you download new SATracer software, firmware and BusEngine files
are included as part of the software package. Occasionally, CATC will
update these files. The new files will install automatically following
installation of the new analyzer software. If you prefer, however, you can
manually update firmware and BusEngine. This chapter describes both
automatic and manual updates.

Note: CATC analyzers come with a Three Year Investment Protection
Agreement that entitles users to 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 Versions

The Readme.txt file on the installation CD and on the installed directory on
your hard drive. This file gives last-minute updates about the current
release. Included with each release are the most recent downloadable
images of the Firmware and the BusEngine.

Once the SATracer/Trainer Analyzer has completed the self diagnostics
and is connected to the PC, you can check the latest version of the software
and BusEngine.

To check information about the current software, select
About SATracer... from the Help menu.

The About SATracer window appears.
About SATracer details revisions of the following software and hardware:

*  SATracer/Trainer Software Version
*  SATracer/Trainer Firmware Version
* BusEngine Version

¢ Unit Serial Number

Note:  When contacting CATC for technical support, please have available
all the revisions reported in the About SATracer window.
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Ahout SATracer

2000-2003 Cormputer Access Technology Corporation

X

CATC SATracer™

Firmware Yersion 1.01
BusEngine Version 1.01
Serial Mumber 1301

3.2 Software Updates

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

To update the software, follow these steps:

Step 1

Step 2
Step 3

Step 4

Step 5
Step 6

Step 7

Step 8

Bus & Protocol Analyzer

Software Version 3.00, Build 100

GI’(I

Find the latest released software version on the CATC website under

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 Step 3.

Download the Zip file from the website.
Unzip the files into your choice of directory.

Click Start, 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
installation.

Read the Readme file for important information on changes
in the release.
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3.3 Automatic BusEngine and Firmware Updates

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

Updating the BusEngine

The BusEngine core is the heart of the SATracer/Trainer Analyzer. Using
FPGA technology, it 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.

Within a new software release, it may be necessary to update the Analyzer’s
BusEngine hardware for proper operation. The Readme file lets you know
if this is necessary.

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
this is necessary.

Automatic Updates

When the SATracer/Trainer software is updated, the software may become
incompatible with the BusEngine and Firmware. If a recording is attempted,
SATracer/Trainer displays an error message and then automatically begins
an update process for the BusEngine and Firmware.

To perform an automatic BusEngine and Firmware update, follow these
steps:

step1 If needed, update the SATracer/Trainer software, following the
steps outlined in "Software Updates."

step2 Turn on the SATracer/Trainer Analyzer.
step3 From the Record menu, select Start.

Because the BusEngine and/or the Firmware are incompatible with
the current SATracer/Trainer software version, an error message
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appears showing your current versions and indicating what versions
you need to install.

5ATracer Help B2

& Cannot record.

The Firrmware and/or Buz Engine on the analyzer iz
incompatible with thiz zoftware release.
Firrmeare: Required= 1.02 Actual = 1.02
BuzEngine: Required = 1.22 Actual= 0.91

Hit YES to update them.

step4 Click Yes.

The Analyzer Setup window appears.

Analyzer Setup ' x|

RBeset Analyzer |

Download new code

|Ipdate BuszE ngine |

|Jpdate Firmisare ||

step5 Click Update BusEngine or Update Firmware.

You can select only one item at this point. If both the BusEngine
and the Firmware need to be updated, the update will complete for
the first item and then return to the above window so the second
update can be performed.

When the second update has finished, the following message
appears and tells you that the update is complete.

@ IUpdate Camplete!

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

step 6 To complete the update, power cycle the SATracer/Trainer
(turn the unit off then back on).
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If you are running Windows 2000, the Analyzer will automatically
reboot, and the following message will appear:

= Unsafe Removal of Device 2=

'ou have unplugged or gjected a device without stopping it
Unplugging or ejecting devices without first stopping them can
often causze pour computer bo crash and loze valuable data.

T o zafely unplug ar eject any of the following devices, first uze the Hardware
wizard in the Control Panel to stop the device.

ICATC UPA  SaTracer

IF pou frequently need to unplug this device, Windows can give pou an icon
on the tazkbar to quickly unplug or eject your device. If you would like to use
thiz option, check the following:

¥ Show Unplug/Eject icon on the taskbar,

|$|2:D1PM |

Step 7 Click OK.

In this instance, you do not need to power cycle the Analyzer (turn
off then back on).
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3.4 Manual BusEngine and Firmware Updates

The BusEngine and Firmware can be manually updated. This section
describes the procedure.

Updating the BusEngine
Within a new software release, it might be necessary to update the
SATracer/Trainer Analyzer’s BusEngine hardware for proper operation.
The Readme file informs you if updating SATracer/Trainer is necessary.
Normally, the BusEngine is updated automatically following a software
update.

To manually update the BusEngine, follow these steps:
step1  From the Setup menu, select Analyzer.

Analyzer Setup |

Beset Analyzer |

Dawnload new code

|Ipdate BusE nagine |

|lpdate Firmware | |

step2 In the Analyzer Setup window, click Update BusEngine.

The Select engine file to download window appears.

Select the engine file to download llil
Laak in: I'a SATracer j ‘- I'j{ ER-

zatracer.rbf

Fil= narne: Isatracer.rl:-f Open

Files of type: | STracer BusE ngine files [*.1bf) [~ Cancel |

4
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The program has already automatically searched for the correct file,
and it is displayed in the File name field.

Note:  The most current Primary BusEngine file (SATracer.rbf) was
copied to your \CATC\SATracer directory when you installed the
program.

step3 Click Open.

Note:  Once you have started updating the BusEngine, do not interrupt
the update!

Updating the Firmware

Within a new software release, it may also be necessary to update the
SATracer/Trainer Analyzer’s firmware for proper operation. The Readme
file informs you if this is necessary.

To update the firmware, follow these steps:

Step 1

Select the firmware file to download ﬂﬂ
Look jr: Ia SATracer j = Ifi( E9-

File: marme: Isatrcrfw.ih:-: | Open I
Files of type: IS.-’-'-.Trau:er Firmware Files [*.ih) j Cancel |
o

Click Update Firmware on the Analyzer Setup screen.

The Select the firmware file to download window appears.

Step 2

Step 3

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

Click Open.

The SATracer/Trainer Analyzer updates the Firmware.
Unplug the Serial ATA cable from the back of the
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SATracer/Trainer Analyzer unit and then reinsert it so the
new Firmware update can take effect.

Note:  Once you have begun updating the Firmware, do not interrupt
the update!

3.5 Resetting the Analyzer

The Analyzer Setup window contains a reset button at the top of the
window. Its function is the equivalent of power cycling the Analyzer.

Analyzer Setup x|

Reset Analyzer |

Download new code

|Jpdate BusE ngine |

|Jpdate Firrmiware ||

Once the Reset Analyzer button has been pressed, SATracer/Trainer takes
about 25 seconds to reinitialize. During this time the UPAS Status LED is
on, indicating that power-on diagnostics are being run. If there is a hardware
failure, the Trigger LED will blink after initialization is complete. If this
occurs, contact CATC for customer support.
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4. Software Overview

The SATracer/Trainer is an application that may be used with or without
the SATracer/Trainer Analyzer unit. When used without an
SATracer/Trainer Analyzer unit, the program functions in a Trace Viewer
mode to view, analyze, and print captured protocol traffic from
SATracer/Trainer Analyzers.

4.1 Starting the SATracer/Trainer Program

To start the SATracer/Trainer Program from the Start menu,
step1 Click Start.

step2 Select Programs.

step3  Select CATC.

step4 Click CATC SATracer.

lificaTc sATracer Bus and Protocol Analyzer =] 3]

File Setup Record Yiew Help |
FHRED| X mPanl|zaC) B Em wy

[l 382 55 35

Ready |Search: Fwd 2

4.2 Application Preferences ...

For those running SATracer on the UPAS 10K platform, you can skip this
section. The SATracer software supports by default the UPAS 10K
platform. If you are running SATracer software with a UPAS 2500H, the
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analyzer software will detect by default the type of UPAS that is running
(i.e., the 10K or the 2500H) and load the options associated with attached
platform. If you run SATracer software in 2500H mode without the
analyzer, you can configure the software for the 2500H by selecting:

Setup > Application Preferences ... then de-select the option If no
analyzer is connected, use UPAS 10K recording options.

This option affects the Recording Options dialog box. See the Recording
Options chapters for details.

4.3 Tool Tips

Throughout the application, Tool Tips provide useful information.

To display a Tool Tip, position the mouse pointer over
an item of interest such as part of the trace or a button.

MO =mE=2=

Skart Recording (ChrlHR)

4.4 Pop-up Tool-Tips

Many fields within the Trace will display pop-up tool-tips when the mouse
pointer is suspended over them. These tips provide added details about the
field.

Register Command Contral Cyl Low Cyl Lowe (exp) Cyl High Cyl High (exp) [REtglEEL

L 1l & e Pl ot e T P | i F i

Contains the contents of the Command registerE

[ Ml [ M 7e [ w21 [ nnnne nnnnoe N

4.5 The Menu bar

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

Note - The Generate menu is specific to SATrainer and is visible only
when a File Generator file (*stg) is open in the Trace view.

28



SATracer/Trainer Analyzer User’s Manual

SW Version 3.1

Table 1: Main Display Pull-Down Menus

Menu ‘ Function
File
Open... Opens a file.
Close Closes the current file.
Save As... Saves all or a specified range of Sequences from the current file with a
specified name.
Print... Prints part or all of the current traffic data file.
Print Preview Produces 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>> Sequences to Text (Sequence View Format) - Saves all or part of a
Trace to a text file.
Data - Allows transfer data to be exported as text or a binary file.
8b/10b - Allows raw data to be saved to a spreadsheet/database format
(.csv - Comma Separated Value)
Sequences to Traffic Generator Text File (.stg)... - Creates an .stg file
that allows SATrainer to generate traffic
Comma Separated Value > New - Creates a new .csv file. The process
takes two steps: 1) Select fields from the trace for inclusion in a .csv
file - this step creates a template; 2) create the new .csv file.
> Open - Opens a template of previously selected
fields and then exports the open trace file data to that template
Commands to iPeak (.raw) - Exports data to a format compatible with
Intel’s iPeak performance-measuring software
Exit Exits the SATracer/Trainer program.
Setup
Display Options... | Configuration dialog for setting color, formats, and filter options.
Recording Configuration dialog for setting recording, triggering, & filtering
Options. .. options.
Application Opens a dialog box for selecting the SATracer software interface that
Preferences will be used and for setting how Commands will be sorted any time
they appear in a menu or list. By default, the UPAS 10000 interface is
selected. This interface differs from the UPAS 2500H interface in the
types of pages present in the Recording Options dialogs.
Analyzer. .. Updates the BusEngine and Firmware.
Host Port Retransmits the signal through the analyzer to the host in AC or DC
(Transmit) > Coupled mode.
AC Coupled
DC Coupled
Device Port Retransmits the signal through the analyzer to the device in AC or DC
(Transmit) > Coupled mode.
AC Coupled
DC Coupled
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Menu ‘ Function
Record
Start Causes the Analyzer to begin recording Serial ATA activity.
Stop Causes the Analyzer to stop recording.
Use Partial Enables Partial Uploading, an option for uploading a portion of the
Uploading analyzer’s buffer to the PC. This option lets you set the size and

location of the analyzer’s buffer for uploading (for example, a few MB
before and after the trigger event). This option is useful with large
recordings where uploading can take several minutes. If disabled, the
full recording will upload before it can be decoded and analyzed.

Generate (This menu appears when a traffic generation file is loaded.)

Start/Stop Start/Stop File Generation for SATrainer.
Connect Connect Traffic Sequence.
Disconnect Disconnect Traffic Sequence.

Report

File Information

Displays information about the recording such as the number of
sequences and triggering setup.

Error Summary

Summarizes the errors throughout the recording. Allows for fast
navigation to errors.

Timing Calculation

Calculates timing between two Sequences.

Traffic Summary

Summarizes the numbers and types of Sequences, Primitives, FIS
types, Commands, and errors that occurred in the open Trace.

Bus Utilization

Displays graphs of various types of events that occurred in the open
trace.

View Data Opens a window that displays data for the selected FIS or Command
Search

Go to Trigger Positions the display to show the Trigger event.

Go to Sequence/FIS | Positions the display to the indicated Sequence, FIS, or Command.

/Command ...

Go to Marker » Positions the display to the selected marked Sequence.

Go to Time ... Opens a "Go to" dialog box and repositions the display to the selected
Time.

Go to» Enables quick searching for specific events using a cascade of pop-up
windows.

Find ... Allows searches by multiple criteria.

Find Next Looks for the next instance of an event specified with Goto or Find.

Search Direction

Allows the search direction to be changed from forward to backwards
or backwards to forward.

View
Tool Bars Displays list of available Tool bars.
Status Bar Switches display of the Status Bar on or off.
Zoom In Increases the size of the displayed elements.
Zoom Out Decreases the size of the displayed elements.
Expand Expands Data Payloads and Status Fields at the Sequence, FIS,

Command, and all levels.
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Menu Function
Collapse Collapses Data Payloads and Status Fields at the Sequence, FIS,
Command, and all levels.
Hide Hides information from the display window.
Wrap Wraps displayed sequences within the window.
Window
New Window Switches display of the Tool bar on or off.
Cascade Displays all open windows in an overlapping arrangement.

Tile Horizontal

Displays all open windows as a series of strips across the display.

Tile Vertical

Displays all open windows in a side-by-side arrangement.

Arrange Icons

Arranges minimized windows at the bottom of the display.

Windows ... Displays a list of open windows.

Help
Help Topics ... Opens online help.
Update License... Displays a window for updating the software license
Display License Displays information on the current software license.
Information...
About SATracer Displays version information about SATracer/Trainer.

4.6 The Toolbar

BHREGE FE(m@amd | mas|wEBm S v [DodEei

beg Pis B || 3 w4 %5 55 B

The Tool Bar provides quick and convenient access to the

most used SATracer/Trainer software functions. Tool Tips briefly describe
the functionality of each icon and menu item as the mouse arrow is moved
over the icon/item.

= | Hide idle sequences
L= Open file M
S Allows complex searches
|E| Save As _I
Preview il Find Next - repeats last Find or Go To
operation
%l Print... File Information Report
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Edit ... Opens Notepad for
editing traffic generation
files (.stg).

Setup Record Options

Setup Display Options

Start Recording

Stop Recording

Re-upload part or all of the
trace from analyzer to PC.
Requires that the Enable
Partial Upload button be
pushed first.

Enable Partial Upload.
Allows the user to re-upload
part of the trace. See page
121 for details.

Record with/without Syncs
and Aligns

Zoom In

Zoom Out

Wrap

Show/Hide ALIGN
primitives

Shows/Hides data after
Cont(XXXX)

Show Sequence level data
scrambled or unscrambled

Seq

FIS

CHD

FEC
on

E5C
off

B

Error Report

Timing and Bus Usage Calculations

Show Data - Opens the Data window and
displays the data for a selected data field in a
FIS or Command

Traffic Summary

Bus Utilization

View Sequence Level

View FIS level

View ATA Command Level

Analyzer Only Mode

Connect Trainer sequence

Disconnect Trainer sequence

Turn on SSC on the Generator.

Turn off SSC on the Generator

Start, stop, resume traffic generation

on | off

Note - These buttons ‘ ‘ _m_[ T o E‘ are specific to SATrainer.

4.7 Pop-Up Menus

Clicking the trace with the right or left mouse button displays a pop-up
menu with options for formatting the display.
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Left Mouse Button - If you click a cell in the trace with the left mouse
button, a pop-up menu appears and displays options for modifying the
contents or appearance of the selected cell. The menu is context-sensitive
and varies depending on the selected cell.

A menu similar to the following appears:

Draka Field

Wi Diata Block,

Expand Data

Expand all Data Fields On This Level
Collapse All Data Fields On This Lewvel
Expand all Data Fields On All Levels

Collapse All Data Fields On all Levels

Farmak k
Colar r
Hide

+ Data field - Indicates the type of field that you selected. This field
is context sensitive.

* View Data Block - Allows raw data to be viewed from a data cell.

* Collapse/Expand Data - Collapses or expands data field.
Summarizes the amount of data displayed in the cell.

* Expand All Data Fields On This Level - Expands any data
fields that are currently collapsed at this level.

* Collapse All Data Fields On This Level - Collapses any data
fields that are currently expanded on at this level.

* Expand All Data Fields On All Levels - Expands any data fields
that are currently collapsed at all levels.

* Collapse All Data Fields On All Levels - Collapses any data
fields that are currently expanded at all levels.
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Right Mouse Button - If you click a cell in the trace == Display Options
with the right mouse button, a pop-up menu appears and EEZDT
shows the options for zooming in or out, wrapping the )
. . . H Zoarm Quk
display, and other formatting options.
Expand 3
Collapse »
4.8 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.

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

| Trigger?  [act:[||[[][]]]|Search: Frd 2
| Triggered!  [act:[[][[11[1]] |Search: Fwd 7
_ Uploading  |[41% done  |Search: Fwd 2
el |Uploading  [55% dome  |Search: Fwd

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

* In the Progress Indicator, a black vertical line illustrates the
location of the Trigger position you selected in Recording Options.

— Pre-Trigger progress is displayed in the field 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 as it waits for the Trigger.

— After the Trigger occurs, the field to the right of the Trigger
Position fills in the after-Trigger color specified in the Display
Options.

— When recording is complete, the upper half of the progress
indicator fills in white, indicating the progress of the data
upload to the host computer.

You should be aware of two exceptional conditions:

+ Ifa Trigger 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.
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*  When you click Stop 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 is in progress, click the Stop
button again.

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, the current recording status is displayed in the next
segment. When you activate the Record function, this segment flashes one
of the following messages (depending on the selected Recording Options):
+  Trigger?
+ Triggered!
* Uploading
After recording stops, The following occurs:
* Flashing message changes to Uploading data—x% done (x%
indicates the percentage completion of the data uploading process).

» Traffic data is copied to disk (overwriting any previous version of
this file) using the default file name data.sat. You can also create a
file name of your choice by specifying one in the Recording
Options window.

To abort the upload process, press the Stop button.
You are asked if you want to keep or discard the partially uploaded data.

When the data is saved, the Recorded Data file appears in the main display
window, and the Recording Status window is cleared.

» If the recording resulted from a Trigger event, the first sequence
following the Trigger (or the sequence that caused the Trigger) is
initially positioned second from the top of the display.

» If'the recording did not result from a Trigger event, the display
begins with the first sequence in the traffic file.

Recording Activity

During recording, the fourth segment from the left of the Status Bar displays
Recording activity as a series of vertical bars.
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The more vertical bars that are displayed, the greater the amount of activity
being recorded. If there are no vertical bars, there is no recorded activity.

During uploading, the percent of the completed upload is displayed.

Note  If traffic is filtered out or if data is truncated, the trace may not
have the data it needs to decode Transactions or Commands

properly.

Search Status
The rightmost segment displays the current search direction: Fwd (forward)
or Bwd (backward).

4.9 Navigation Tools

You can zoom in and out, and wrap Sequences, FISs, and Commands to fit
within the screen by using the following buttons:

Zoom In
Increases the size of the displayed elements, allowing fewer (but larger)
sequence fields per screen.

Click El on the Tool Bar.

Zoom Out
Decreases the size of the displayed elements, allowing more (but smaller)
sequence fields per screen.

Click &% on the Tool Bar.
Wrap
Adjusts the Trace View so that sequences fit onto the next line if they are

longer than the size of the window. Without Wrap, you can use the
horizontal scroll bar to see the hidden part of a sequence.

Click = on the Tool Bar.

4.10 Adding Comments to the Trace

You can create, view, or edit the 100-character comment field associated
with each Trace file.

step1  From the File menu, select Edit Comment.
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The Edit Trace Comment Dialog window appears.

Edit Trace File Comment Dialog

IThis a recording bo a connection to the new hard diive

Qk I Cancel |

step2 Create, view, or edit the comment.

Step 3 Click OK.
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5. Recording Options - UPAS 10K

Note  The following chapter describes how to configure Recording
Options for SATracers based on the UPAS 10000 platform. If
you are running an SATracer on a UPAS 2500H platform, see
chapter six.

The Recording Options dialog box presents options for configuring a
recording. The dialog box has three pages: General, Miscellaneous, and
Recording Rules. The General page present general types of options that
affect all recordings. The Miscellaneous page presents options for
configuring the traffic speed that will be recorded. The Recording Rules
page allows triggers and filters to be set on different events.

Note  To configure the analyzer software to display the UPAS 10000
or the 2500H Recording Options, select Setup > Application
Preferences ... from the menu and then select or de-select the
option If no analyzer is connected, use UPAS 10K recording
options, then click OK.

Opening the Recording Options Dialog
To open the Recording Options dialog, select Setup > Recording Options
from the menu.

Recording Options window appears, displaying the General tab.
x

General I M\scel\anaousl Recording Hu\esl

— Recording type Option:

¥ Snapshot I™ Truncate Data Fields | 10 Duuoids

© Marual Trigaer ™ BeepWwhen Trigger Dccurs

€ Event Trigger I™ Save External Interface Signals

16.000 MB Mot used with snapshat

| 0o oo
L}

S
1]

i Buffer Size———— " Trigger Pasition

Options Mame Trace Filename & Path
’V Drefault ’V Change Default Location

Save... Save As Default Load... Caneel
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5.1 General Recording Options

The General Recording Options allow you to select or adjust the recording
type, the buffer size, the amount of post-Trigger recording, and the Trace
filename and path.

Recording Type
The Recording Type box gives three options that allow you to set how
SATracer/Trainer begins and ends a recording. The options are Snapshot,
Manual Trigger, and Event Trigger.

* Snapshot: Fixed-length recording whose size is determined by the
"Buffer Size" box in the Recording Options dialog or by a manual
click of the Stop button. Recording begins when the Start
Recording button El is clicked and ends when either the selected
buffer size is filled or the Stop Recording button @l is pressed.

* Manual Trigger: Recording whose Trigger point is caused by
pressing the Trigger button on the front panel.

Recording begins when you click El on the Tool Bar. Recording
continues in a circular manner within the limits set by the buffer

size. Recording ends when @l is clicked on the Tool Bar or after
post-Trigger memory has been filled following depression of the
Trigger button on the front panel.

* Event Trigger: Recording whose Trigger is defined by a specific
event or events. Recording begins when you click Eron the Tool
Bar.

Recording continues in a circular manner within the limits set by
the buffer size until an event is detected that meets the Trigger
conditions specified in the Triggering Options and the defined
amount of data has been recorded after the Trigger event.

Options
The options checkboxes appear on the upper right side of the General tab of
the Recording Options window.

* Truncate Data Fields: Allows Data Payload Dwords to be
truncated during a recording in order to preserve recording
memory. The length of the truncated Data Payload Dword is
specified in the box marked "Dwords."

* Beep When Trigger Occurs: When this checkbox is selected, the
computer connected to the SATracer/Trainer beeps three times
when a Trigger condition is first detected.
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* Save External Interface Signals: Causes the analyzer to save
signals from a Break-out board as fields in the trace.

Buffer Size
The Buffer Size box has a slide bar for adjusting - gy fer Size
the recording buffer size from 16 megabytes to 1E.000 ME
2 GB. 1 1 1 1 1 1 1 1 1

__‘l—

The Recording Type option determines how
this buffer is used. Although there are 2 GB of
physical memory in the Analyzer, the efficiency of the recording is about
75% or better.

You must have an equivalent amount of physical memory on the computer
controlling the SATracer analyzer.

Note  The scale is not linear and affords more granularity in the smaller
buffer sizes.

Trigger Position

The Trigger Position slide bar sets the
amount of pre- and post-trigger recording. It
also allows adjustment of the location of the o
trigger within the defined buffer. You can j

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.

Trigger Pozition
Mot uzed with snapshat

As an example, if the buffer size is set to 16MB, then for the following
Trigger Position settings, the amount of pre- and post-Trigger data is

* 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

When a Trigger occurs, recording continues until the post-Trigger amount
of the buffer is filled.
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5.2 Miscellaneous

The Miscellaneous page controls speed settings, descrambling, packing and
other options for each channel. It also allows recording to be inhibited on a
per channel basis.

x

General Miscellaneous I Fecording Hulasl
i~ Link Settings
~ Speed

* 1.5 G5 Link Rate
3.0 G#s Link Rate

— O0EB Idle Senzitivity
& Normal
" Decrease 30m
" Decrease B0k

I” Break Link
[ High Swing Yoltage

— Channel Settings

H D
Inhitit | m
Mo Descrambling [ [
Mo Packing I
[~ Send Email When Trigger Dcours
™ Save X
Save.. | Save Az Default | Load... | Cancel |

Link Speed - Set the link speed of the analyzer for the devices that are being
recorded. If you do not set the correct link speed, errors will result in the
trace.

This release requires the user to designate the recording speed for each link.
The SATracer system is designed to pass through the speed negotiation
signaling allowing the initiator and device to determine the link speed using
the method defined in the SATA specification. However, if the negotiated
link speed is higher or lower than the speed selected in this tab, SATracer
will not decode the traffic properly (there will be errors in the trace). If an
initiator and target are successfully negotiating 3Gbps transmission rate,
choose the 3Gbps Speed Selection in this tab. The user will know if devices
are negotiating successfully by getting clean recordings.

OOB Idle Sensitivity - The OOB Idle Sensitivity selection sets the
sensitivity level for the DUTs. The OOB spec for SAS and SATA are
slightly different: the minimum burst amplitude for the OOB period in SAS
is 240mV whereas in SATA it is 325mV.

High Swing Voltage - Sets the High Swing voltage. If using SATA devices,
de-select the option to use low swing voltage.
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Inhibit - Inhibits recording of traffic from selected channels. For example,
if you check the option for H, it means "record the device channel only."

No Descrambling - Turns off the analyzer’s descrambling from the selected
channels. Select this option if your DUTs are not descrambling their traffic.

No Packing - Turns off primitive and idle packing from the selected
channels. This option is intended for debug use only and should be used if
so directed by CATC.

Send Email When Trigger Occurs - If checked, this option will open a
dialog box prompting the user for an email address. Upon triggering, the
user will be sent an email notification of the trigger event.

5.3 Recording Rules

The Recording Rules page is where triggers and filters are set. The page
divides into following areas:

Recording Options x|

General | Channel Settings  Recording Rules |Ehi|nals|

— Rule
Toolbar DNewovert | 0| Q|Q |[s|m . glsvalld Status
T Button
. Prirnitive
Available i / = RIGGER
Events
free / Sequence
Cell
Global_— |
State

Cell

Save. | SavedsDefak |  Load. | Cancel

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

* Available Events area -- Part of the screen where you can park
buttons that you intend to use in the Global State Cell.

* Global State Cell -- Part of the screen where you create trigger and
filter conditions. You create conditions by dragging event buttons
from the Available Events Area into the Global State Cell and then
assign actions to the event buttons.

* Sequence Cell -- The inactive cell marked by the faint text Drag an
event here to add a new sequence. Once an event button is placed
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in this cell, the cell becomes active. The Sequence Cell is used to
create event sequences - chains of events leading to an action: Ifx
followed by y followed by z occurs, trigger. Event Sequences are
created by assigning the action Advance the Sequence to the links in
the chain and trigger (or some other action) to the final event.

* Rule Status Button - A button that indicates if the rules the user
has created are valid or invalid. When the rules are correct, the
button will display the text Config is valid. When incorrect, the
button will turn red and display the text Config is Invalid.

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

5.4 Recording Rules Toolbar

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

wll Mew event

New Event. Creates a new event in the Available Events area.
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. Repeats changes undone by the Undo button.

Zoom In. Enlarges the display. There are five zoom levels.
The default level is the middle one. If you have a wheel
mouse, you can also zoom by holding down the Control key
and then operating the mouse wheel.

Zoom Out. Makes the display appear smaller.

@ ® @E&!L

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

Config is valid. This message displays when the current

Recording Rules configuration is valid and can be executed by
the hardware. This message gets updated every time the
Recording Rules configuration changes. When the
configuration is incorrect, the message is replaced by "Config
is incorrect."

Config is invalid. This message displays when the current

] Recording Rules configuration exceeds hardware limitations.

You can click the button to get the diagnostics message box to
find the problem.

5.5 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 a visual representation of the rules that the analyzer should follow
during a recording when it encounters events that you specify.

You can create simple or complex rules.

Creating a rule involves four steps:

Step 1

Step 2

Step 3

Step 4

Create Event buttons.

Select the Host and/or Device channels that the analyzer should
record by clicking the small buttons marked H and D on each Event
button.

Move the Event buttons to the Global State Cell or to the Sequence
Cell.

Assign an action such as Trigger to the events buttons.
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Creating Event Buttons [ v W5 O & o
To create a rule, you start by creating one or
more Event buttons. To create a new Event
button, click the New Event button and then
select an event from the resulting menu. A new

Register - Hta D
Register - D taH

DMA Activate

DMA Setup
Ertars BIST Activate

FIO Setup

. . Breakout Board Data
Event button appears and is automatically rier osaFis
. . Set Device Bit
parked in the Available Events area. The ot
following steps show the process. _ dniom |

step1  Click the New Event button.
d Mewevent W

A menu of Events displays.

| Available Events |

step2  Select an Event from the menu. The selected

Event will appear in the Available Events area. ]
step3  To move the button to the Global State Cell, hold Bus Condition
the left mouse button down and drag it. [Ho]

Selecting a Channel on an Event Button

At the bottom of each event button are two small buttons
marked H and D that represent Host and Device channels.
Selecting a channel button defines which channels should
be monitored for matching the specific trigger event. For example, if you
depress the H button but not the D button it means "Look for the trigger
event on only the Host channel."

Read Sectors

G

Please note that deselecting a channel button does not stop the recording on
that channel - it merely disables actions such as triggers from occurring.
Thus, if you had set the analyzer to trigger on any error but had deselected
channel H, the analyzer would record traffic on both channels but would
ignore errors on channel H.

To turn off recording for individual channels, use Inhibit Recording in the
Channel Settings Recording Options page. This option will prevent traffic
from being recorded into the trace.

Dragging a Button to the Global State Cell

To activate an Event button, p—

you need to drag the button to >

the Global State Cell or ca
Sequence Cell To activate an Event button, drag it to the
Global State Cell.
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Global State Cell - The Global State Cell
tells the analyzer what events to look for o
throughout the entire recording. The cell is

called a "Global State" because the
conditions you define in the cell are always “
active. You can place several events in this ) X

cell. Doing so tells the analyzer to look for Ig};;g??fg;:;t;??hr;tdsv ents
all of the events. For example, you could oceur."

place three events in this cell and have each

cause a trigger. Such a configuration would

read "If x, y or z occurs, trigger."

Primitive

Sequence Cell - The Sequence @)
Cell is used to create event t

sequences. An event sequence —
is a chain of events leading to
some action. For example, "If -

x is followed by y and then by z, 2o

1 "
trigger. ) There can be l}p 0255 An event sequence. This reads "If a primitive
events linked together into a is followed by an error, then trigger."

sequence.

{n]c]

Event sequences are created by assigning the action Advance the sequence
to events in the chain. The last event is then assigned the action Trigger.

Assigning an Action

Once an Event button has been moved to the Sequence Cell or Global State
Cell, an action such as Trigger can be assigned. Assigning an action tells
the analyzer what to do when it has found the targeted event. If you do not
assign an action, the analyzer will look for the event but do nothing once the
event has been encountered.

There are two ways to assign an action to an event button:

* Right-click on an event button and select Specify Action from
the pop-up menu.

* Double-click on the event button and then select an action from
the Properties dialog box.

Note  If'you do not assign an action to an event button, the analyzer will
ignore the selected event.
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Assigning an Action from the Pop-up Menu
To assign an action to an event button via the pop-up menu,

step1  Right-click on the button. A pop-up menu appears:

Global State {active at all times)

Add Counter, .. Restart All
Mawe Event Ta 4 External Trigger Pulse HIGH
Copy Event Ta 4 External Trigger Pulse LOW!

M Delste This Event External Trigger Pulse TQEELE

Properties...

Properties...

step2 Select Specify Action and then an action from the sub-menu. The
menu closes and the action is assigned.

Global State (active at all times)

Srror TRIGGER

Assigning an Action via the Properties Dialog Box
Step1  You can also assign actions to event buttons via the
Properties dialog box. Double-click on an event button to
open the properties dialog box.

Event Properties

|
- |Acnnn8| ﬂl
jn]o]
™ Packet Type
™ &lign Frequencey
Label: " CRC
I Disparity
I Deliriter
Channels: I i ™ Spmbol Encoding
I alignment
™ Court |2
[ ot
[Match on the opposite
af this event]

|Desc: Ay occurrence on channels H or D of any of the selected Errors

48



SATracer/Trainer Analyzer User’s Manual SW Version 3.1

step2 Select the Actions tab. The Actions page opens.

jEvent Properties

|
I o] rIntemal Triggering ~Sequencing—————————

™ Trigaer Analyzer  Advance Sequence
Labet " Restat Sequence
abel
lm— —External Triggering  Restart Al
. & None
Pulze High
Channels: v Al ig —
[F10] " Pulse Low
g € Filterln
" Pulse Toggle '
[_iCounci[3 & MNone  Filter Dut
& Hore
[ NOT

[Match on the opposite
of this event]

|Desc: Any occurrence on channels H or [ of any of the selected Ermrars

Step3  Assign an action.

See Section 5.8 "Types of Properties Dialog Boxes" on page 52 for
further details on Properties dialog boxes.

5.6 Types of Pop-up Menus

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

Global State Cell Pop-up Menu Global State (active at all times)

Event Pop-up Menu

If you click on the Global State Cell (but Error N Giobal st (active o ol times)
not one of the buttons inside it), you will ak >
get the following pop-up menu: Properties...

New Event - Brings up a menu of Event types. This is the same menu that
appears when you click the New Event button on the toolbar.

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

Errar

()]

If you click on an Event button, you will get the

. Specify Actionis) 4

following pop-up menu: S
Add Courter...

Specify Action(s) - opens a sub-menu with the MoveEvertTo b

following options: CopyEventTo b

B Delete This Event

» Trigger - Triggers end of recording.
Recording continues until post-trigger buffer
is expended. Buffer settings are controlled
by the Recording Options - General page.

Properties...
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Action Pop-up Menu

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

* Advance the Sequence - Appears only in Sequence Cells and is used to
create event sequences. Tells the analyzer to look for the next event in
the sequence.

 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
High is the 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.

e External Trigger Pulse TOGGLE -This format causes the analyzer to
transmit a signal that will toggle with each trigger event between a
continuous 5 volt signal and a continuous 0 volt signal.

Add Counter - Displays the Event Properties dialog with the Counter
selected and ready to accept the count value. The menu item is not shown
if the counter is not applicable to the selected event. If the counter is already
specified this menu item is replaced 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 a different 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 - Opens a dialog box and lets you specify further sub-types (for
example, types of errors) and additional conditions for the selected event.

If you click on an Action button, you will get
a pop-up menu with most or all of the | Tiager
fOllOW]ﬂg Cholces' Restart Al

External Trigger Pulse HIGH

Trigger - Sets or clears Trigger action. External Trigger Pulse LOW

External Trigger Pulse TOGELE
Filter In - Sets or clears Filter In action. This Properties..
option precludes the use of Filter Out.
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Filter Out - Sets or clears the Filter Out action. This option precludes the

use of Filter In.

Restart All - Restarts any sequences
or counts you may have set on other
buttons. The example on the right
illustrates how the Restart All action
works. This example reads "Look
for a sequence of five Primitives and
then trigger. If, however, an Error
occurs any time before the fifth
Primitive has occurred, restart the
count."

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 means that if you
change the output signal for one

Primitive
o TRIGGER

Count &

(B RESTART ALL

o]

Restart example. In this configuration,
SATracer will restart its search for a
sequence of 5 primitives if an error is
encountered.

Primitive:

RESTART ALL

=

|
By TRIGEER ‘

Second restart example. In this
configuration, SATracer will restart
its search for the above sequence of
events if a Primitive is found.

event, it will automatically change the signal for all other events sending

output signals.

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

5.7 New Events Menu

To add new Event buttons to the
Available Events area, click the New

Events button. A menu opens with the

following categories:

e Primitives
» FIS Types
¢ Commands
e Data Pattern

[@ vewerent | M6 o ¢ 5T B[ =

Primitives

Reqgister -HEa D

Commands. ..

Data Pattern
Bus Conditions and OOB Signals

Ertors

Breakout Board Data

Tirner

* Bus Conditions and OOB Signals

e Errors
* Breakout Board Data
* Timer
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5.8 Types of Properties Dialog Boxes

Each cell and button has a properties dialog box that allows refinement of
the options being set. Properties dialog boxes can be opened by:

* Double-clicking a button or cell.

» Right-clicking a button and selecting Properties from the pop-up menu.

* Clicking the Properties button T on the toolbar.

Properties dialog boxes exist for all items in the Recording Rules page: the
event buttons, action buttons, Global State cell and Sequence cells.

Properties Dialog Box - General Features

Properties Dialog boxes share several features: an Icon preview, a Label
Icon, Channel Settings, Negation, Counter, a Pin button, and a Descriptive
String.

Event Properties 3 E, Pin
Event Bus Condition Bus Condition |Acnnn | :EJ-— Butt
lcon — \ utton
Preview [FIT] — Bus Conditions
¥ Corinect
Icon Label: " Disconnect
Label —— |IESIREETHN

 O0B Signals
Channels: v &l I~ COMwaKE U Actions
Channels- [~
[~ COMINIT/COMRESET Options

Counter — [~ Court: |2—

Negation— — ¢

[Match on the opposite
Descriptior af this event]
String |Desc: Any oocurence oh channels H o D of any of the selected Bus Condition and O0B Signals

Specific Event Settings

Icon Preview - The Icon Preview shows you what the button looks like. If
you make changes to the Channel settings or the Icon Label, these changes
will immediately display in the Preview.

Icon Label - A text box for labeling the button. Whatever you type here will
appear on the button.

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

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

Note  Counters can not be applied to events with Filter Actions. The
maximum counter value is 65,535.

52



CATC

SATracer/Trainer Analyzer User’s Manual SW Version 3.1

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.

Pin Button - Allows you to "pin" the Properties dialog box to the
application so that it stays on screen when other objects appear.

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

Specific Event Settings - The largest part of the Event Properties dialog
box. By selecting one or more events from the list, you narrow the range of
events that the analyzer searches for.

The options presented in this area vary depending on the selected event.
There are three basic formats:

¢ Checkboxes
¢ List
¢ Pattern Editor

Checkboxes and Lists present options for you to select from. Selecting one
or more option tells the analyzer which event(s) the analyzer should search
for. Examples are shown below:

Event Properties #
E Error |Actions| ﬂl
jHjo]

" Packet Type

[ Align Frequencey
Label: W] E5E
™ Disparity

[~ Dielimiter
Channels: Il ™ Symbal Encoding
[~ Alignment
" Count: |2
[~ HOT
[Match on the opposite
of thiz event]

|Desc:: Any occurrence on channel: H or D of any of the selected Errors

|
Siriitine Primitive |Actions| ﬂl
ALIGN -
CONT
DMAT
EOF
H_RDY
HOLD
HOLDA
Channels: v &l LOCK
Pr&LCK
PHNAK,
[T Court: |2— FHEELE LI
I noT *Mote: Filtering will be disabled for SOF, EQF, and R_RDY.
[Match on the opposite
of thiz event]

|Desc:: Any occurrence on channel: H or D of the specified Primitive Unknown
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The Pattern Editor, on the other hand, presents a series of text boxes in
which you can enter a data pattern that the analyzer should seek. Pattern
Editors can be seen in any of the FIS Type properties dialogs and in the Data
Pattern properties dialog.

The Pattern Editor has two components: the text boxes themselves, in
which a binary pattern can be entered, and blue field headings. The blue

field headings can be clicked to open either a decimal editor that will

convert your decimal value into binary or a pull-down menu like the FIS
Types menu shown below.

: Event Properties

- [Register - D to H
[H]"]

* Label
IHegister -DtoH

[ Al

| Channels:

: [~ Count: |2
[~ WOT

[Match on the opposite
of thiz event]

FIS | Actiong I

£
-+

—%alid for Triggering/Sequencing/Filtering

L IElTDI'I I |$ta|tu|s| L IRIIIRIRI |p°|rt FIISTYPEI i |

Dwd |XXXXXXXXXXXXXXXXXXXXXXXXIE

—%'alid for Triggerings/Sequencing [theze conditions will not ]
Dewfead | Cylbish  ,  Cyllow  [[0439) DMA Activate

Dol [3030ada0a0ada0ala a0 a0a a0 a0a0da{3030ad 33 (0x41) DMA Setup
[0=58) BIST Activate

045F] PID Set
D2 [KHKHKHEK KKK KKK AR KKK ED:4E% DaaFIS

........ Reseryed(@) |, Sector Sountlenp)| (0ua1) Set Device Bit
D3 [KXHHH KKK NN KK HH KKK (0409 Route

L ReeyedD , Feeyed |, Reryed [Vendor 5

Dwid |XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX|

|Desc:: Any occunrence on channel: H ar D of the specified FIS Reaister - D ta H

Properties Dialog - Actions Page - The Actions tab opens a page of options
for setting triggers and other actions on the selected events.

Etrar
(o]

Label:
IE mmor

[ &l

Channels:

[ Count: |2
[~ WoT

[Match on the opposite
of thiz event]

Error Actions |

— Internal Triggering — Sequencing

¥ Trigger Analyzer " Advance Sequence
" Restart Sequence
™ Restart &l

&+ None

— Esternal Triggering

£~ Pulse High
" Pulse Low
" Pulse Toggle
& None

— Filtering
! FilterIn
! Filker Dut
& Hone

E

bl

|Desc:: Any occurrence on channels H ar D of any of the selected Ermors
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5.9 Event Properties Dialog Boxes - Descriptions

Each event button has a Properties dialog box opens with options for further
specifying the type of event that the analyzer should look for. Selecting an
option narrows the search pattern to the selected event.

To open a Properties dialog box for an event button, double click it.

Properties dialog boxes have two pages of options: one listing event
sub-categories, and the other listing actions. Below is an example.

Event Properties k|
Errar Error |.t'-‘«c:ti0ns| ﬁl
jnio]

[~ Packet Type

[ Align Frequencey
Label: | T
[ Disparity

" Delimiter
Channels: R Al [~ Symbal Encoding

[ alignment

[T Count: |2

[~ WOT

[Match on the opposite
of thiz event]

|Desc:: Any occurrence on channels H ar D of any of the selected Ermors

|
Eian Error  Achonz | ﬂl
o] —Intemal Triggefing————— - Sequencing
[ Tiigger Analyzer " ddvance Sequence
Label " Restart Sequence
abel:
IE”U'— —External Triggering————— " Restart Al
- = Mone
Pulse High
Channels: v &l HiE T r Filtering
™ Pulze Low
) Filter I
™ Pulse Toggle i
B Cant: |2— & None £ Filter Out
T & hone
[Match on the oppozite
of thiz event]

|Desc:: Any occurrence on channelz H or D of any of the selected Ermrors
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There are properties dialog boxes for each of the event categories listed in
the New Events menu. Each dialog is described in this section.

Category Event

Primitives

FIS Types Register H to D
Register D to H
DMA Activate
DMA Setup
BIST Activate
PIO Setup
Data FIS
Set Device Bit
Route
Vend FIS: OxFF

Commands See Commands section below.

Data Patterns

Bus Conditions and OOB Signals

Errors

Breakout Board Data

Timer

PRIMITIVES

The various types of Primitives are collectively listed in the Primitives
properties dialog. Selecting a Primitive from the list narrows the analyzer’s
search to just the selected Primitive. Afterwards, a trigger or filter can then
be set on the selection. If NOT is checked, any unchecked primitive
category will generate an event match.

Primitive Pririve | actons |

ALIGH
COMT
DAT
EOF
H_RDY
HaLo
HAOLDA,

Channels: v all LOCK
PALCE.

Pk,

[~ Count: |2 PHMREDE

[~ NOT

[Match on the oppozsite

of thiz event)

[ |

*Mote: Filtering will be dizabled for SOF and EOF.

x
=

|Desc: Any occurrence on channels H or D of the specified Primitise Unknown
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FIS TYPES

The FIS Types properties dialog presents options for triggering or filtering
on several different FIS categories. An example (Register Device to Host)
is show below. Each FIS Properties dialog box displays a pattern editor that

allows you to set a bit pattern to be matched. If NOT is checked, any
unchecked primitive category will generate an event match.

Event Properties

Register - D to H
[n]o]

Charinels: v all

[ Count: |2—

[~ Mot

[Match on the opposite
of thiz event]

FIS |Actinns|
L L= . LN Re:er\red('Elj L FE e
Dl |XXXXXXXXXXXXXXXXXXXXXXXX 0011010 0]
Ay ID»alvl.f!-ha:an:lI atin CprIquh etn I'Clgrl!.-:nl-\.'I ; ISelctrrvrII‘~IL|!'nI::e|'I |
Dt |XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX|
; Illesler\lrecll(tlp C}tl quh(expjl , I'Clvyl !.m:v(zlaxplh) ; Sectar Nlun?(elxp? i
- (RSN TISi0li0 000 oo oed
) Iliesler\{ecll(ﬂp ) Illesler\lrecll[l);l Slectlorlc?ullﬂtfllexqj | Sechor Count
Dw3 |XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX|
; $esler\{ecll(tlp . ; I':‘\eslerllrecll(ﬂp . Fllesler\{ecll(ﬂp . ; Ilieslerllrecllﬁl.'lp

D[RR XHE XX R KL I XL KK E XL XXX IZLEY]

x
=

|Desc:: Any occurrence on channelz H or D of the specified FIS Begister - D to H

Note that some of the data fields have drop-down menus. To see which
fields have menus, position your mouse pointer over the blue field headings.

If the pointer changes into a hand, then the heading will present a menu if it

is clicked.

FIZ

101

111 R ”

0427 Regizter - H o D

Sector Mumber | [Dx34] Register - D to H

COMMANDS

[0x39) DhA Activate
[0x41] DhA Setup
[0=5E) BIST Activate
[0=5F] PIO Setup
[0x4B] Data FIS
[Dx&1]) Set Device Bit
[0=D9) Route
Wendor FIS

The Commands Properties dialog box contains a long menu of commands

and presents additional options that vary depending on which command has

been selected.
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Example of Commands Properties Dialog Box
Each of the Commands properties dialog boxes is organized similarly to the
example shown below.

|
Mop | Aetions | ﬂl
Command: " Sort commands by name
I[U’*DD] MNop j ' Sort commands by code
el Features : I Sechar count I
[Nop)
Channels: v &l  LBA Mode I
 Sector/Eylinder/Dev/Head Mode
Count: I
Lo |2 Sectar Murmber I Head number I
[~ NOT
[Match on the opposite Culinder Low I Cylinder High I
of thiz event)
|Desc: Any occunence on channelz H or D of the specified Command Mop

Command - Presents a menu of all of the Commands listed in the New
Events menu.

Sort commands by name - Organizes the Command menu alphabetically
by name.

Sort commands by code - Organizes the Command menu by code.

Features: - Features refers to the contents of the Features register. To
trigger on Features, enter a value in the box. This option is context-sensitive
and is not available for all Commands.

Sector Count - Sector Count refers to the contents of the Sector Count
register. To trigger on Sector Count, enter a value in the box. This option
1s context-sensitive and is not available for all Commands.

LBA Mode - Select this option to activate LBA (Logical Block Address)
addressing. Then enter an address into the text box. The term LBA defines
the addressing of data on the device by the linear mapping of sectors.

Sector/Cylinder/Dev/Head Mode - Select this option to activate the
following parameters:

Sector Number - Enter a value to trigger on the Sector Number register.
Head Number - Enter a value to trigger on the Head Number register.
Cylinder Low - Enter a value to trigger on the Cylinder Low register.

Cylinder High - Enter a value to trigger on t he Cylinder High register.
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Sector Number - Sector Count refers to the contents of the Sector Count
register. To trigger on Sector Count, enter a value in the box. This option
1s context-sensitive and is not available for all Commands.

Commands
The following commands are listed in the Commands properties dialog:

» Execute Device Diag

e Device Reset

* CFA Erase Sectors

* CFA Request Ext Error Code
¢ Check Power Mode

* Flush Cache

* Flush Cache Ext

¢ Get Media Status

o Idle

* Idle Immediate
 Initialize Device Params
* Media Eject

* Media Lock

¢ Media Unlock

* Nop

» Read Native Max address
¢ Read Native Max address Ext
* Read Verify Sectors

» Security Erase Prepare

* Security Freeze Lock

» Seek

e Set Features

¢ Set Max Address

* Set Max Address Ext

» Set Multiple Mode

» Sleep

e Smart

» Standby

» Standby Immediate

* CFA Translate Sector

* Identify Device

* Identify Packet Device

» Read Buffer

* Read Multiple

* Read Multiple Ext

* Read Sectors

* Read Sectors Ext
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CFA Write Multiple wout Erase
CFA Write Sectors Wout Erase
Download Microcode
Security Disable Password
Security Erase Unit
Security Set Password
Security Unlock

Write Buffer

Write Multiple

Write Multiple Ext

Write Sectors

Write Sectors Ext

Read DMA

Read DMA Ext

Write DMA

Write DMA Ext

Packet

Service

Read DMA Queued

Read DMA Queued Ext
Write DMA Queued

Write DMA Queued Ext
Read Stream SMA

Read Stream PIO

Read Log Ext

Write Stream DMA

Write Stream PIO

Write Log Ext

Read Verify Sectors Ext
Configure Stream

Device Configuration
Check Media Card Type
Smart Read Data

Smart Read Log

Smart Write Log

Smart Enable Operations
Smart Disable Operations
Smart Return Status

Smart Execute Off Line
Smart Enable Disable Autosave
Smart Save Attribute
Device Config Freeze Lock
Device Config Identify
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* Device Config Restore

* Device Config Set

* Read SFO

* Write SFO

« SEP ATTN

* Read FPDMA Queued

* Write FPDMA Queued

» Recalibrate

* Format Track

* Identify Device DMA

* Read DMA Without Retries
* Write DMA Without Retries
» Read Sectors Without Retries
*  Write Sectors Without Retries
* Read Long

» Read Long Without Retries

* Write Long

* Write Long Without Retries
» Write Verify

»  Write Verify Without Retries
» Read Verify Without Retries

DATA PATTERN

The Data Pattern properties dialog allows you to set triggers or filters on a
user-defined bit pattern.

A
Data Patterm Data Pattern | Actiors | ﬂl
—Walid for Triggering/Sequencing these conditions will not be uzed for Filtering)
................................. - Dward
Dl [ K [01"283;2]
Dl (11111111700 s e e a3 |1
Charnels: v Al D2 |XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX|
D3 |XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX|
" Count: |2 """""""""""""""""""""
Dwd |XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX| |
[T D (N N e e
[Match on the opposite Dw5 |XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX| :I
of thiz event)
|Desc: Ay occunence on channels H or D of the specified D ata Pattern Data Pattern
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BuUS CONDITIONS AND OOB SIGNALS

This properties dialog presents options for triggering or filtering on Bus
Conditions and OOB Signals. To specify a bus condition or OOB signal,
check the appropriate option. If NOT is checked, any unchecked primitive

will generate an event match.

Evenkt Properties

Bus Condition Bus Condiion | Actions |
[Ho] r Buz Conditions
[ Connect

[ Dizconnect

— 0B Signalz
Channels: | [ COMwWEAKE
[ COMINIT/COMRESET
[ Count: |2
[~ NOT
[Match on the oppozsite
of thiz event)

x
=

|Desc: Any occurrence on channels H or D of any of the selected Bus Condition and DOB Signals

ERRORS

The Errors properties dialog presents options for triggering or filtering on
Error types. To specify an error type, check the appropriate option. If NOT
is checked, any unchecked primitive will generate an event match.

Event Properties

Error Error | Actions |

jnio]
[~ Packet Type

[ Align Frequencey

Label: | T
[ Disparity

" Delimiter
Cheftnel: I Al ™ Symhbal Encoding
[ alignment
[ Count: |2—
[~ WOT

[Match on the opposite
of thiz event]

£
2l

|Desc:: Any occurrence on channels H ar D of any of the selected Ermors
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BREAKOUT BOARD DATA
The Breakout Board Data properties dialog box lets you specify a bit
pattern from a breakout board that can be used for triggering. If NOT is
checked, an event match will be created for any pattern other than the one

specified.
il
Breakout Board i =
Breakout Board | AClbns I _l
task Match

Label:

Breakout Board

|Desu:: the specitied Breakout Board Data

TIMER

The Timer properties dialog allows delays to be added to sequences.
Timers let you create statements such as "Look for an error. When the error
occurs, wait three seconds and then trigger."

Timers values are seconds, milliseconds, microseconds, and nanoseconds.
The set timer value appears at the bottom left corner of the dialog and
reflects the hardware precision capabilities. The time is rounded up to the
next 7.519 nanosecond sample, which corresponds to the 1.33 MHz internal
clock frequency.

=
Time[ I '&Ctions I ﬂl
Tirner
Secs Millizecs Microsecs MNanosecs
|n i i i
Label: Actual Yalue 1} : 0 : 0 |
ITimer

Desc: 0.000ns time out

63



CATC SATracer/Trainer Analyzer User’s Manual SW Version 3.1

5.10 State Properties Dialog

Both the Global State and Sequence Cells have their own properties dialog
boxes. Double-click on either of these cells (but not on an event button
within them), to open the State Properties dialog.

The State properties dialog allows the caption.

g
el
Label:
IGIc-baI State [active at

5.11 Assigning Actions

Actions can be assigned to buttons two ways: by right-clicking an event
button and selecting an action from the pop-up menu; and by double-click a
button to open the Properties dialog box, and then select the Actions tab.
You can then select an action from one of the options.

The assigned action will be represented by a button to

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

Action Comment

Triggers the end of the recording.
The end point of the recording is

TRIGGER determined by the buffer settings in
the Recording Options General
page.

FILTER OUT Filters traffic in or out of the

recording - thereby conserving
recording buffer space.

FILTERIN Can not be assigned to the events
with Counters.

RESTART ALL Reinitializes counters.

5.12 Setting Conditions: The Role of the Global State
Cell

The Global State cell is the place for
creating triggering and/or filtering
conditions that are active at all times. | (#8 EE;:;'FE .
You can think of these conditions as

the default conditions. You use the

Global State cell to create simple condition such as "Trigger when you see
an xxx error," or "filter out all xyz primitives."
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Example - Creating a Simple Event Trigger
To create a simple condition that is active at all times, place an event button
in the Global State cell:

Step 1

Step 2

Step 3

Step 4

Step 5

Click the New Event button. An Events [ 3 newevent M = = BT |
menu opens (shown right).

Primitives

Select an event from the menu. The
event will appear as a button in the Commands. .

Available Events area on the left. Data Pattern
Bus Conditions and QOB Signals

Drag the event button to the cell marked
"Global State."
Breakout Board Data

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

Errors

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

Creating Multiple Event Conditions in the Global State Cell
When multiple buttons are placed in the Global Cell, it creates an "AND"
condition or an "OR" condition depending on the actions selected.

Creating an OR Condition - When two or more buttons in the Global State
cell are assigned the same action, the analyzer will search for all of the
events and perform the action on which ever event it sees first. The example
below illustrates. It reads "Trigger if an error or a primitive occurs".

Error TRIGGER

jHjo]

Primitive TRIGGER

H]o]
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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. The example below reads "Trigger if an error occurs AND filter out
any primitives that occur."

Error TRIGGER )
[H]D]

Primitive FILTER OUT )
[0

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 simply hidden from the trace. The purpose of filtering is to preserve
recording memory so you can conduct longer recording sessions and
exclude events that do not interest you.

To Filter In or Out traffic,

Primitive
(H]e]

FILTER OUT

step1  Click the New Event button. The New Event menu opens.
Step2 Select an event from the menu.

step3 Drag the event into the Global State cell.

step4 Right-click on the button. A pop-up menu opens.

step5 Select Specify Action(s)

step 6  Select Filter Out (for example).

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

Filter In and Filter Out

The options Filter Out Everything or Filter In Everything allow you to
filter all traffic in or out of the trace. These options are intended for a future
release to allow you to selectively exclude and include traffic from a
recording.
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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 a trigger 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:

step1  Select an event from the Select Event menu and drag it to the Global
State Cell in the center of the dialog box.

step2 Click the small channel buttons on the selected Event button to
select the channels for the actions.

step3 Double click on the event. The Properties dialog box opens for the
selected event.

Evenkt Properties B #|
Errar Error |Au:tic-ns| ﬂl
[Hio]
" Packet Type
[~ Align Frequencey
Label: [~ CAC
[~ Disparity
[~ Delimiter
Charinels: A [~ Symbol Encoding
[~ Alighment
[~ Count: |2
[~ NOT
[Match on the opposite
of thiz event)

|Desc: Any occurnence on channels H or D of any of the selected Errors

step4 Check the box marked Count.
step5 In the text box to the right of the label Count enter a value.

step6 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.

Error
[H]C]
Count B

TRIGGER )
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5.13 Creating Event Sequences

States

Event sequences are chains of events leading to some action. A sequence is

@

Errar
[H]o]

Primitive
(H]e]

TRIGGER

a multi-event "if, then" condition: "If x followed by y followed by z occurs,
trigger." Event sequences are created by dragging two or more buttons into
the Sequence cell. The Sequence cell is a faintly marked cell just below the
Global State cell. The Sequence cell contains the text Drag an event here
to add a new sequence.

Note  Event sequences can only be created in the Sequence cell. You
cannot create a sequence in the Global State cell.

Sequences are made up of cells called States. A state is a stage within a
sequence that specifies what events the analyzer should look for and what
actions to apply when the event occurs.
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In the example below, the Sequence is composed of two states - Sequence
1, State and Sequence 1, State 2. The maximum number of states a sequence
can support is 255.

®

Prirnitive

ity TRIGGER

{H]o]

The foregoing example reads: "Trigger if you see a Primitive followed by
an error."

How to Create an Event Sequence

To create an event sequence, you drag event buttons to the Sequence cell,
link them with the action Advance the Sequence, then apply a trigger or
other action to the end of the chain. The following steps illustrate how to
create an event sequence.

step1  Click the New Event button. The New Event menu opens.

step2 Select an event type from the menu, for example an error. A button
appears in the Available Events area.

step3  Click the New Event button and select a second event type, for
example a Primitive. At this point, you should see two buttons in the
Available Events area.

Available Events

step4  Drag the first button to the cell marked "Drag an event here to create
a sequence." When you finish, notice how two new cells appear in
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the window as shown below the cell where you placed your button.

Global State {active at all times)

Error
jHjo]

Sequence 1, State 1

TRIGGER

step5 Double-click on the button. A Properties dialog box opens.

Event Properties

Errar
[H]o]

Label:

Channels: v &l

" Count: |2

[~ NOT

[Match on the opposite
of thiz event]

Error | Actions |

" Packet Type

[ Align Frequencey
" CRC

™ Disparity

[~ Dielimiter

" Symbal Encoding
[~ Alignment

E|

5

|Desc:: Any occurrence on channel: H or D of any of the selected Errors

step 6 Select desired options from the dialog box, for example an error
sub-type. The options apply immediately.

step7 Close the Properties dialog box by clicking the X in the top right
corner. The Properties dialog box closes.

step8 Drag the second event button to the cell immediately below the cell
occupied by your first event button. Note that an additional cell

Global State (active at all times)

Errar
[H]o]

Primitive
()]

Sequence 1, State 1

Sequence 1, State 2

TRIGGER

MO ACTION
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Step 9

Note

Step 10

Step 11

Step 12

Step 13

appears marked "Drag an event here to add a sequence."
Right-click on the first event button. A pop-up menu appears.

Be sure to click on the button itself and not the cell. If you click the
cell, you will get a different menu with fewer options.

Select Specify Actions. Notice
how this menu differs slightly

. N
from the menu shown earlier in et Courer Acvance e Semnes
this chapter. You will see three  verete» Restnal
options for advancing or CoppEventTo >l e Trgger ke HiGH
restarting a sequence: Mo |
Properties...
* Advance the Sequence - : i

Draws an arrow that
connects the selected event button to the event button below it.
This option creates a sequence.

* Restart the Sequence - (Not visible in the menu above.) This
option restarts the entire sequence. This option appears once you
have linked two or more buttons in a sequence. This option
draws an arrow upward from the selected event button to the
beginning of the sequence.

* Restart All - Restart all sequences and counts. This option
creates an arrow pointing a cell marked "Restart AllL."

Select Advance the Sequence. An arrow will appear that connects
the first button to the second.

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

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

L

{

Errar
[H]o]

Primitive
()]

TRIGGER

Using a Timer

Timers let you set a time-delay for a trigger or other action. The following

example illustrates how timers work.

-

Primitive

()]

Timer 3.000s

TRIGGER

This example reads "Look for a Primitive. When you see one, wait three
seconds then trigger."

To create the example shown above, perform the following steps:

Step 1

Step 2

Step 3

Step 4
Step 5

Step 6

Click the New Event button to open the Event menu.

Select an event such as Primitive from the menu. An event button
appears in the Available Events area.

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 a title like "Sequence 1, State 1." Below the cell,
anew cell appears marked "Drag an event here to add another

state."

Click the New Events button. The Events menu opens.

Select Timer. A Timer button appears in the Available Events list.

Drag the Timer Button to the cell marked "Drag an event here to add
another state." The cell turns blue and acquires a title like

"Sequence 1, State 2."
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step7 To link the two events into a sequence, right-click on the first event
(in our example, the Primitive event button). Be sure to click on the
event button and not on the cell. A pop-up menu appears.
step8 Select Specify Action(s). A sub-menu opens.
step9 Select Advance the Sequence. The menu closes and an arrow
appears that connects this cell to the State cell below.
step 10 Right-click on the Timer button. A pop-up menu appears.
step 11 Select Specify Action(s). A sub-menu opens.
step 12 Select Trigger. The menu closes and an arrow appears that
connects the Timer button to a new cell to the right marked Trigger.
step 13 To set the duration of the Timer, double-click on the Timer button.
A dialog box appears.
ki
Timer 3.000s Tiner | ctons| =
Secs Millisecs Microzecs Manozecs
E I° I° I°
Labet: Actual Value 3 : a0 3 I 2. loyERR

Desc: 3000z time out

Step 14

Step 15

Enter a time value in the boxes.

Click the x to close the dialog box. The timer is now set.
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6. Recording Options - UPAS 2500H

The following chapter describes how to configure Recording Options for
SATracer based on the UPAS 2500H platform. These options will appear
automatically if a UPAS 2500H is attached to your PC. If you are not
running an UPAS 2500H, you can configure the analyzer software to
display the UPAS 2500H Recording Options by selecting Setup >
Application Preferences ... from the menu and then de-selecting the option
If no analyzer is connected, use UPAS 10K recording options, then click
OK. When you open the Recording Options dialog, it should look like the
one below.

From the Setup menu, select Recording Options.

Recording Options window appears, displaying the General tab.

Recording Dptions |

General | Options | Events | Actions |

— Recording tupe — Optionz

--------------------- ; [T Truncate Data Fieldsl 10 | Diards

£ Manual Trigger [ Beep'when Trigger Occurs

" Event Triger [ Save External Interface Signals

— Buffer Size — Trigger Pozition
4.000 B Mot uged with snapzhot

'|_|||||||| |||||‘:~.|||||
J I

—Options Mame——————————————— ’*Trace Filenarne & Path

IDefauIt Change Default Location. .

Save... | Save Az Default | Load... |

Cancel |
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6.1 General Recording Options

The General Recording Options allow you to select or adjust the recording
type, the buffer size, the amount of post-Trigger recording, and the Trace
filename and path.

Recording Type
The Recording Type box gives three options that allow you to set how
SATracer/Trainer begins and ends a recording. The options are Snapshot,
Manual Trigger, and Event Trigger.

Options

Snapshot: Fixed-length recording whose size is determined by the
"Buffer Size" box in the Recording Options dialog or by a manual
click of the Stop button. Recording begins when REE| is clicked and
ends when either the selected buffer size is filled or the @ button
is pressed.

Manual Trigger: Recording whose Trigger point is caused by
pressing the Trigger button on the front panel.

Recording begins when you click EI on the Tool Bar. Recording
continues in a circular manner within the limits set by the buffer

size. Recording ends when @ is clicked on the Tool Bar or after
post-Trigger memory has been filled following depression of the
Trigger button on the front panel.

Event Trigger: Recording whose Trigger is defined by a specific
event or events. Recording begins when you click HEEi on the Tool
Bar.

Recording continues in a circular manner within the limits set by
the buffer size until an event is detected that meets the Trigger
conditions specified in the Triggering Options and the defined
amount of data has been recorded after the Trigger event.

The options checkboxes appear on the upper right side of the General tab of
the Recording Options window.

Truncate Data Fields: Allows data fields to be truncated between
10 and 251 dwords during the recording in order to save Analyzer
memory and allow recording of more packets. Enter a minimum
data length value in the box marked Dwords. SATracer truncates
the data to the stated value or slightly larger.
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* Beep When Trigger Occurs: When this checkbox is selected, the
computer connected to the SATracer/Trainer beeps three times
when a Trigger condition is first detected.
+ Save External Interface Signals: Allows external input signals
from a breakout board to be recorded.
Buffer Size

The Buffer Size box has a slide bar for Buffer Size
adjusting the recording buffer size from 0.4 16,000 ME
megabytes to 512 MB. | |

The Recording Type option determines how
this buffer is used. Although there are 512
MB of physical memory in the Analyzer, the
efficiency of the recording ranges from 2:1 to 4:1 ratios of physical memory
to actual Serial ATA traffic. Shorter Serial ATA sequences yield a less
efficient recording.

You must have an equivalent amount of physical memory on the computer
controlling the SATracer analyzer.

Note  The scale is not linear and affords more granularity in the smaller
buffer sizes.

Trigger Position

The Trigger Position slide bar sets the

amount of pre- and post-trigger recording. It |~ Trigger Position

also allows adjustment of the location of the Mot used with shapshat
trigger within the defined buffer. You can R
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 16MB, then for the following
Trigger Position settings, the amount of pre- and post-Trigger data is

* 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
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When a Trigger occurs, recording continues until the post-Trigger amount
of the buffer is filled.

6.2 Advanced Options

Recording Dptions =]

| Events I Actions I

General {

—Adwvanced Option:
[ Save st

[ Send Email When Trigger Decurs
[ UseVendor FIS's [efite |

Dizable HW scramble

™ Host Hw scramble

[ Device Hw scramble

Save... | Save bz Default | Load... |

Caticel |

Save XXXX: SATracer's Advanced Recording Options includes
the ability to save and display unformatted XXXX data (both in
10-bit or in hex format). The ability to save all traffic on the line
including "idle" or "filler" data is often useful in early silicon
validation.

Note this option will rapidly fill SATracer's recording memory and
can not be used with filtering.

A significant portion of the constant transmission of Serial ATA
flow control primitives will contain Idle Sequences. This "filler"
data is represented by XXXX signals in the CATC Trace display.
By default, SATracer does not record the actual XXXX traffic but
discards this information to preserve recording memory. The
CATC Trace substitutes a place holder for each of the XXXX
values.
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Send Email When Trigger Occurs: Sends email via the host PC.
The PC must have a fully qualified email address.

Use Vendor FISs: Prevents SATracer hardware from reporting FIS
type errors on vendor-specific FISs. When selected, opens a pattern
editor that lets you enter data patterns in binary or hex for up to five
Vendor FISs. After a pattern has been entered, the Define button
will become active. The Define button lets you edit your FIS data
patterns.

Disable HW scramble:

*HOST: Allows you to disable the BusEngine host side
descrambler module, so that the host can send unscrambled
data. This option is useful for viewing traffic from early silicon
designs that have not yet implemented the scrambling of Serial
ATA data payloads or primitives.

*DEVICE: Allows you to disable the BusEngine device side
descrambler module, so the device can send unscrambled data.

Options Name
Descriptive label of the current Recording Options settings. Options names
are associated with files that have a .rec suffix.

The default option name is default. Default preserves the current recording
options settings.

The purpose of the Options Name box is to give you a place to preserve
different recording options that you use on a recurrent basis. For example,
if you use two or three different recording options configurations, you can
save these configurations and load them the next time they are needed.

Because options names are descriptive labels and not file names, you can
enter in any text you desire into the box.

To create a new Recording Options name, follow these steps:

Step 1
Step 2
Step 3

Step 4

Enter a comment for the new file in the Options name field.
Click Save...
Specify a filename (*.rec).

Click Save.

To load a Recording Options name, follow these steps:

Step 1

Step 2

Click Load ...

From the list of .rec files, select the one that represents your
options name.
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6.3 Events Recording Options

Click the Events tab on the Recording Options screen.

Recording Options

Generall Options  Ewents |.-'1'u:tiun$|
— Ewvent Groups

[ IPrimitive |dentifiers |
[1Bus Conditions

[IFIS=

[IEmars

1D ata Pattern

[IWendor FISs

[C]E ®ternal Input zignals

[|FIS Pattern

["1Shart FIS Pattern

[ ]Command Level

Save... | Save Az Default | Load.. |
Ok | Cancel |

The event Triggering and Filtering options allow you to set specific
parameters for each event group. When an event group is selected, a field
appears that allows you to select specific conditions within the
corresponding event group. As details are selected, other event group details
may fade since there are limited hardware resources in the Analyzer.
Information about the resources available is displayed below the event
group details. When a detail is faded, it is inactive and cannot be selected. If
an event group remains inactive, the current version of the application or
BusEngine does not support it.
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Primitive Identifiers
Select Primitive Identifiers.

Four pairs of menus display labeled "Primitive" and "Direction." You can
select a Primitive from each menu. The Direction menus lets you optionally
specify a direction for each selected Primitive. Your choices are: Host to
Device, Device to Host, or Both. You can also leave the Direction

unselected (which is the default condition).

Recording Options

Generall Options ~ Events I.-‘-'«c:tionsl

— Event Groups

[ 1Buz Conditions
[ ]FISs

[ |Errors

[1Data Pattern
[IWendor Fl5s

[ |E=ternal Input signals
[1FIS Pattern

[15hart FIS Pattern

[ 1Command Lewvel

[~

Uncheck all

— Primitive #1

Type Direction

| = | =
— Primitive #2

Type Direction

| = =
— Primitive #3

Type Direction

| = =l
— Primitive #4

Type Dhrection

| = | =

Specify any combination of Frimitives and Direction for
triggering

Save... |

Save Az Default |

Load... |

1]4 |

Cancel |
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The following chart shows the Primitives that appear in the Primitives
menus and the actions that can be performed on them. (See Section 6.5,
“Connecting Events to Actions” on page 105 for details on setting Actions.)
As can be seen in the following chart, Primitives are not available for Filter
In operations.

Primitive Trigger Filter Out Filter In Restart
Sync X X X
X_RDY X X
WTRM X X X
R_RDY X X
R_IP X X X
R_OK X X X
R_ERR X X X
SOF X X
HOLD X X X
HOLDA X X X
DMAT X X X
PMREQ_P X X
PMREQ_S X X
PMACK X X X
PMNAK X X X
EOF X X
ALIGN X X X
CONT X X
RTX X X
H_RDY X X
B_OFF X X X
R_NAK X X X

Figure 3: Actions that SATracer can perform on Primitives.
Note  As can be seen in the above chart, the Primitives X_RDY,

R_RDY, SOF, PMREQ_S, PMREQ_P, EOF, CONT, RTX,
H_RDY can not be filtered in or out.
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Bus Conditions
Select Bus Conditions.

Recording Options

General' Options  Ewents |.-i‘-.|:ti|:|n$|

— Ewvent Groups

[1Primitive ldentifiers
M Eu: Conditions

[Wendor Fl5z
[C1Estermal Input signals
[C1FIS Pattern

[15hart FIS Pattern

[ |Command Level

[

]

Uncheck Al

— Hast direction
[~ COMRESET
[T COMwaKE HOST

— Device direction
[~ COMIMIT
[T COMwasKE DEVICE

— Both directions
[ COMMECT

[ DISCOMMECT

Select all I

Select combination of buz signaling and directions for

triggening

UnSelect all I

Save. |

Save Az Default |

Load. .. |

ok, |

Cancel |

You can select up to six combinations of bus conditions in the checkboxes

for triggering or filtering.

Note

You can not filter in or out Bus Conditions.
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Frame Information Structure (FIS)
Select FISs.

Recording Options x|

Generall Optionz  Ewents |f—‘-.u:tiu:uns|

—Event Groups———— ~FIS #1 —

ClFrimitive Identfiers =] | | 1228 Direction
[ Bz Conditions I j I j

—FIS #2
[|Errors Type Direction
[0 ata Pattem - -
[Vendor Fl5z IFIS = J I J
[|Esternal Input signals Tope Direction
[IFIS Pattern
[]Shart F15 Pattern I j I j
[ ]Command Lewvel —FI5 #4

Type Direction

Specify a combination of FISz and Direction for tiggering.
Uncheck Alll  Fis #3 84 are shared with Yendar Fis #1_2 inVendor FIS
Dialog.

Save. . | Save Az Defaul | Load... |

Ok, | Cahcel |

A FIS is the user payload of a frame, exclusive of the SOF, CRC, and EOF
delimiters. The four sets of drop-down menu presents FIS and direction
options. Specify any combination of options.

Note  The selections you make here will impact on the number of
Vendor FISs you can select. You can select a combined total of
four FISs and Vendor FISs. If, for example, you select four
FISs, then you will not be able to select any Vendor FISs.

Any Action can be set upon the selected FISs (Trigger, Filter In, Filter Out,
or Restart).

The FISs presented are:
* Register-H->D (Host to Device)
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* Register-D->H (Device to Host)
* DMA Activate

* DMA Setup

* BIST Activate

* PIO Setup

* Data

* Set Device Bit

Errors
Select Errors.
Recording Options |
Generall Optionz ~ Ewents |.~'—‘«c:tiu:uns|
— Event Groups
[ |Priitive | dentifiers =] ™ CRC Enor
[Buz Conditions I FIS Tppe Erar
[ FIS Length Error
[ Code Yiolation Emor
[ ]E=ternal Input signals I align Enor
[IFIS Pattern [ Dizparity E o
[1Short FIS Pattern
JCommend Level Setél | Clearal
Urcheck &1 Specify any combination of ermors for riggering
Save... | Save Az Default | Load... |
(1] | Cancel |

Specify any combination of errors for triggering. When you select multiple
errors, only one Error button will appear in the Actions window.

Note  You can not filter in or out Errors from the recording.
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Data Pattern
Select Data Pattern.
ﬂ

Generall Options  Ewentz |.-’-'«ctiu:uns|
~ Event Groups Pattern Definition
[Primitive Identifiers = | (Hex, msb->Ish, M3E->LSE)

[1Bus Conditions — Sequence level Pattern #1

Edit pattern | [ DWwORD Offset |0 h

[C]E stemal Input signals Direction I :I'

[_IFIS Pattern
[JShort FIS Pattern — Seguence level Pattern #2
[ ]Command Level I
Edit pattern | [~ Dw/ORD Offsst |0
Direction I "I
Mate : When zearching for D ata Pattern
lI with offzet, the entire pattern (4 DWord] iz
gearched from the offzet specified.
Urcheck Al Specify up to 8 waords data patterm for triggering.

[rata Pattemn #1 and #2 are shared with FIS Pattern in F1S
Pattern Dialog.

Save... | Save Az Default | Load... |

Ok, | Cancel |

In the box labeled Sequence Pattern # 1, enter a Data Pattern with a length
of'up to 16 bytes for triggering. This will cause the analyzer to trigger on the
pattern anywhere within the payload.

To specify a second data pattern, enter text into the box labeled Sequence
Pattern # 2.

Edit Pattern - Allows the analyzer to trigger on a pattern within a specific
dword. Click Edit Pattern to open a pattern editor that will allow you to
enter the data pattern on a bit-by-bit basis and thereby keep track of the bits
and bytes.

Dword Offset - This option lets you specify how many dwords should be
offset (i.e. skipped) before pattern matching should begin. For example, "1"
means "begin pattern matching on the second dword." Enter a value in
hexadecimal.
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To enter data bit-by-bit, follow the next procedure.
step1 Press the Edit button.

The Data Editor window appears.
x|

Mask Match

1 1 1 1 1 1 1 1 1 ey | W e e ey
Diata DWORD 0000 |53 3 3{ X ¥ XX 333 X ¥ XX XXX E M KKK XK|  [00000000] (00000000
T T T T T T T T 1 T T 7T ] r~r T 11

1 1 1 1 1 1 1 1 1 ey | W e e ey
Diata DWORD 0001 |53 3 3{ X ¥ XX 333 X E XXM XXX H M KKK XK|  [00000000] (00000000
T T T T T T T T 1 T T 7T ] r~r T 11

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Diata DWORD 0002 [330 503 5 {3 S X X K K o oK X e XX XK |00000000] [00000000]
T T T T T T T T 1 T T T T T T T T T 1

1 1 1 1 1 1 1 1 1 ey | W e e ey
Diata DWBIRD 0003 | X 53 3 3{ X ¥ XX 333 X ¥ XX XXX HH KKK XK [00000000] (00000000
T T T T T T T T 1 T T 7T ] r~r T 11

Cancel |

step2  Click on the bits within each byte that you wish to edit, and
make the appropriate changes. Alternatively, you can also
enter hexadecimal values into the Mask and Match boxes.

step3  Click OK to close the dialog box.
SATracer can trigger on a data pattern match. There are two modes for this:

* Normal data pattern
+ Data pattern with offset

Data pattern is always padded to WORD size (16 bits). For example, "123"
will be padded to "0123," and "1" will be padded to "0001." The data pattern
will always be searched as WORD aligned.

When triggering on a data pattern without the offset, the Serial ATA traffic
is searched, and a trigger occurs when the data is found. The search
resolution is (16-bit) WORD size. The search will look for the pattern as
displayed in the sequence level.

Data pattern trigger with offset works with resolution of DWORDS. You
need to enter the values and the offset in the exact position in order to
trigger. For example, entering "1234" is actually "12340000," which is not
the same as "00001234."

You can use the "X" to indicate "don't-care" in the value. For example, the
data pattern "XXXX1234" is different if you use it with or without offset. If
used without offset, then this is exactly the same as "1234." If used with
offset, then this means that you wish to trigger on a DWORD where its
lower WORD is "1234" and the upper DWORD is not defined.
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When editing a Data pattern with the Edit Pattern button, you can edit every
bit. You can edit the mask and match values, using either binary pattern or
hexadecimal representation of the values you want. When setting the
MASK value to OxF(1111), a full match is required. When setting the
MASK to 0x0(0000) it means that you do not need any match to trigger.

Note  You can not Filter In or Filter Out Data patterns from the
recording. Trigger and Restart are the only available Actions
that can be performed.

Vendor FISs
Select Vendor FISs.

Recording Options x|

Generall Optionz ~ Ewerts |f—‘-.u:tiu:uns|

~EventGroups————————  —VWendor zpecific FIS #1
[ Primitive | dentifiers A  Mast Mateh 5iection

[1Bus Condiions |xxx:><x><:xx|| 0 o|| 0 D|| H

—Wendar zpecific FIS #2
MES}IWGICT Jirection

S O o S | ¥ s
seeaoax|{oojoo]l] =
] T IT 1T ]

[0 ata Pattem

[|Esternal Input signals
[IFIS Pattern

[]Shart FIS Pattem —endor specific FIS #3

[ 1Cormmand Lewvel Masl Match Jirection

|XXXXXXXX|| 0 0|| 0 0||—_[

—Wendor specific FIS #4
Masl Matu:h St

= |XXXXXXXX|| 0 o|| 0 o||—_[

Specify Yendaor specific FIS and Direction for triggering

Uncheck Al These FISs are shared with FIS #1-84 in FIS selection
dialog.
Save... | Save Az Default | Load... |

Ok, | Cahcel |

If you have not selected any FISs from the FIS options (described on
page 84), you will be able to select up to four Vendor FISs. If you have
selected FISs from the FIS options, a corresponding number of Vendor FIS

88



CATC

SATracer/Trainer Analyzer User’s Manual SW Version 3.1

menus will be greyed out. For example, if you have selected two FISs from
the FIS options, then two of the Vendor FIS menus will be greyed out. You
can select no more than a combined total of four FISs and Vendor FISs.

Any action can be performed on the selected Vendor FISs (Trigger, Filter
In, Filter Out, or Restart).

To specify a FIS, enter the bit values in the boxes marked with Xs or enter
hex values in the Mask and Match boxes. Use the Direction drop-down
menu to supply a direction.

External Input Signals

The analyzer can be configured to trigger on external input signals from a
device such as an oscilloscope.

To trigger from an external source, you will need to connect the triggering
device to the analyzer using a BNC or RS-232 cable.

Using a BNC Cable

If using a BNC cable, connect the triggering device to one end of the cable
and the other end to the connector marked "Ext. In" on the back of the
analyzer. You will not need to terminate the analyzer’s input connector
because all analyzer inputs are terminated with 50 ohms.

Using an RS-232 25 pin Cable

If using an RS-232 cable, you will also need to use a CATC breakout board
and alligator cables. Connect alligator cables from the triggering device to
one or more Data pins on a breakout board. Then connect a 25 pin RS-232
cable from the breakout board to the 25 pin connector on the back of the
analyzer marked "DATA IN/OUT."

Once the analyzer is connected, you will need to configure the analyzer to
trigger on external input signals.
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Setting Recording Options
In the Events window of Recording Options, select External Input Signals.

Recording Options |

General' Options  Ewents |.-i‘-.|:ti|:|n$|

— Ewvent Groups

[|Primitive |dentifiers -]
[|Bus Conditionz
[1FI5e bazk  Match

| I S N I N N |
[Wendor FISs ENNEEGE |00l (oo
BWE stemal Input signals L_'_J L_'_J
[C1FIS Pattern
[15hart FIS Pattern

[ |Command Level

Active Low Breakout Board |nputs

]

Specify a pattern for matching bite DATA 7.0 on the IPAS

Uncheck Al Breakout Board

Save. | Save Az Default | Load... |
(1] | Cancel |

This option allows the analyzer to trigger on external input signals from an
external device via a breakout board (for details on the breakout board, see
Section 3.4, “External Interface Breakout Board” on page 13). To specify an
External Input Signal, enter bit values in the boxes on the left marked with
Xs or enter hex values in the Mask and Match boxes.

Note: If you want the external input signals to be recorded as fields in the
trace, you must select the option Save External Input Signals under
Recording Options > General.

Once the Recording Options have been set, the analyzer will be ready to
record. Start the recording. The analyzer will then trigger when the external
device generates a triggering signal.
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FIS Pattern
Select FIS Pattern.

Recording Options x|

Eienerall Options ~ Events If—'«ctionsl

—Ewent Groupe————  —FI5 Pattem trigger

[ 1Prirnitive |dentifiers ﬂ -
["|Buz Conditions Type Direction

CIFISs | ]
[1Data Pattern Edit FI5 |

[|E«ternal Input signals

[15hort FIS Pattern
[1Command Lewvel

[~

Specify a FIS Pattern and Direction for tiggering.
Uncheck Al This FIS is shared with Data Pattemn #1 and H2 in Data
Fattern Dialog.

Save.. | Save Az Default | Load... |

ak | Cancel |

The FIS Pattern option lets you create triggers based on FIS type, direction,
and patterns.

To specify a FIS type, make a selection from the pull-down menu labeled
Type. Depending on the option you have selected, the Direction menu may
become active and allow you to choose a direction.

To specify a FIS pattern,

step1  Select a FIS type from the pull-down menu. The Edit button
becomes active.

step2  Click the Edit button. A Pattern editor opens that will look like the
one shown below. Depending on the FIS type selected, the editor
may look a little different than that shown below.

step3 To specify a pattern, enter a bit value in one or more of the boxes.
"X" represents a "Don’t Care" value. As an alternative, values can
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be added in hex in the box on the right.
x

Features Command Rﬁeser\red(ﬂ] FIS TyPe ;

EXXXXXXXXXXXXXXXXXXXXXXXO 010011 l| |O 000002 7|

DewHead ’ IC}rlll-hghI ] Coyl Low i Sector Mumber .

i IF|=_IErt!.lrnlasqexlpjI i IC\rIlﬂiqh('exle i I'CPrI !_ol\r\(:axpj Sector Num(expj

|XXXXXXXXXXXXXXXXXXXXXXXXIXXXXXXXXII [00000000]
T T T T T T T T T T T T T ]

Cancel |
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Short FIS Pattern
Short FIS allows the Data Pattern trigger and the FIS Pattern trigger to be
active simultaneously. Specify a FIS pattern and direction for triggering.
This FIS is shared with Data Pattern # 1 and Data Pattern # 2 in the Data
Pattern dialog.

Recording Options x|

Genetall Options  Events I.ﬁ.ctiansl

—Ewent Groupe————  —FI5 Pattem trigger

[|Primitive Identifiers =]

[1Bus Conditions Type Direction

| =1 =
Edit FI5 |

[|Estermal Input signals
[1FI5 Pattern
W Short FIS Pattern
[ 1Command Level

[

Specify a FIS Pattern and Direction for triggering.
Uncheck Al This FIS is shared with Data Pattern #1 and #2 in Data
Fattern Dialog.

Save... | Save Az Default | Load... |

ak | Cancel |
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Command Level
Select Command Level.

Recording Options x|

Generall Options ~ Events |Au:tiu:un$|

—Ewent Groups—————————— - Command trigger

[CIPrimitive |dertifiers ~ =]| | Gelect Command name -
[ 1Bus Conditions I j

[1Emors Command code

[ I%endar FISs Features : I

[C1External Input zignals
IFIS Pattem Sector count I

[ 15hort FIS Pattern _
) Sector/Cylinder/Dey/Head Maode

Sector Number I Head numberl
Culindzr Lowe I Cylinder High I

LI 1 B4 Wade I

Specify a Command Type or Cormmand Statuz for tiggering.
Uncheck Al This Command iz shared with Data Pattern #1 and #2 in
Data Pattern Dialog.

Save... | Save Az Default | Load... |

Ok | Cancel |

Select from the drop down menu one of the following options:

» Execute Device Diag

* Device Reset

¢ CFA Erase Sectors

* CFA Request Ext Error Code
* Check Power Mode

¢ Flush Cache

¢ Flush Cache Ext

* Get Media Status

e Idle

¢ Idle Immediate
 Initialize Device Params
* Media Eject

e Media Lock

* Media Unlock

* Nop
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Read Native Max address
Read Native Max address Ext
Read Verify Sectors
Security Erase Prepare
Security Freeze Lock
Seek

Set Features

Set Max Address

Set Max Address Ext

Set Multiple Mode

Sleep

Smart

Standby

Standby Immediate

CFA Translate Sector
Identify Device

Identify Packet Device
Read Buffer

Read Multiple

Read Multiple Ext

Read Sectors

Read Sectors Ext

CFA Write Multiple wout Erase
CFA Write Sectors Wout Erase
Download Microcode
Security Disable Password
Security Erase Unit
Security Set Password
Security Unlock

Write Buffer

Write Multiple

Write Multiple Ext

Write Sectors

Write Sectors Ext

Read DMA

Read DMA Ext

Write DMA

Write DMA Ext

Packet

Service

Read DMA Queued
Read DMA Queued Ext
Write DMA Queued
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Write DMA Queued Ext
Read Stream SMA

Read Stream PIO

Read Log Ext

Write Stream DMA

Write Stream P1O

Write Log Ext

Read Verify Sectors Ext
Configure Stream

Device Configuration
Check Media Card Type
Smart Read Data

Smart Read Log

Smart Write Log

Smart Enable Operations
Smart Disable Operations
Smart Return Status

Smart Execute Off Line
Smart Enable Disable Autosave
Smart Save Attribute
Device Config Freeze Lock
Device Config Identify
Device Config Restore
Device Config Set

Read SFO

Write SFO

SEP ATTN

Read FPDMA Queued
Write FPDMA Queued
Recalibrate

Format Track

Identify Device DMA

Read DMA Without Retries
Write DMA Without Retries
Read Sectors Without Retries
Write Sectors Without Retries
Read Long

Read Long Without Retries
Write Long

Write Long Without Retries
Write Verify

Write Verify Without Retries
Read Verify Without Retries
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After selecting a Command, configure the appropriate parameters, then
click OK. The parameters are explained below:

— Event Groups

[ |Primitive |dentifiers
[]Buz Conditions

[ ]E ®ternal Input signals
[CIFIS Pattern
[1Short FIS Pattern

Command Code

-

— Command trigger

Select Command name :

| =~

Cormmand code :
Sector count I

= Sector/Cylinder/Dev/Head Mode

Sector Mumber I Head number I_
Cylinder Low I Cuylinder High I_

1 BS Mode I

Features :

Displays the code for the whatever Command was selected in the menu.

Features

Features refers to the contents of the Features register. To trigger on
Features, enter a value in the box. This option is context-sensitive and is not

available for all Commands.

Sector Count

Sector Count refers to the contents of the Sector Count register. To trigger
on Sector Count, enter a value in the box. This option is context-sensitive
and is not available for all Commands.

Sector/Cylinder/Dev/Head Mode

Select this option to activate the following parameters:

Sector Number - Enter a value to trigger on the Sector Number register.

Head Number - Enter a value to trigger on the Head Number register.

Cylinder Low - Enter a value to trigger on the Cylinder Low register.

Cylinder High - Enter a value to trigger on t he Cylinder High register.

LBA Mode

Select this option to activate LBA (Logical Block Address) addressing.
Then enter an address into the text box. The term LBA defines the
addressing of data on the device by the linear mapping of sectors.
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Triggering on ATAPI Commands
SATracer can now trigger on ATAPI 5/6 command packets. To trigger on
ATAPI Commands, perform the following steps:

step1  From the Events page in the Recording Options dialog box,
select Command Level.

x

General I Optionz  Eventz I Actionz I

rEvertGroups————————— -~ Commandtiggesr———————
[ 1Primitive 1dentifiers ;I Select Command name :
[T1Bus Conditions Packet =
[CIFIS= I J
[1Emrars Command code : AQ
[ 10 ata Pattemn
CIvendar FISs Features : |
[T1E stemal Input signals
CIFIS Pattern Sectar count I
[C15hort FIS Pattern

= Sector/Cylinder/Des/Head Mode

Sector Mumber I_ Head numberl_
CyliderLow | Cylinder High |

LI & B4 Mode I

Command Level

Specify a Command Type or Cammand Status for triggering.
Uncheck Al " Thic Command is shared with Data Pattemn #1 and B2 in

D ata Patterm Dialog.

Save... | Save Az Default | Load... |

Cancel |

step2  From the drop-down menu marked Select Command name,
select Packet.

step3 From the Events Group list on the left, select Short FIS
Pattern.

step4 From the Type menu, select Data.
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step5 Click the Edit button. The Pattern Editor will open.
LML corcing Options | Al

Generall Options  Events |.¢cti0ns|

—Event Groups——————————— FIS Pattem trigger
[ JPrimitive |dentifiers =] o
[ |Bus Conditions Type Dy

CFISs |Data =l fHeD |
[ |Errars

[ 1D ata Patten Edit FIS |
[ vendar FlSs
[ |Esternal Input sighals
[IFIS Pattem
Shart FIS Pattemn
[ |Command Lewvel

FIS Pattern Dialog x|

|XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXl |o 000000 o|

ak | Cancel |
[ R
step 6 Enter a bit or hex pattern for the Command OpCode in the
box(es) marked Data. In the example above, a 28 has been

entered. 0x28 is the OpCode for a Read(10). Other
examples: Inquiry = 0x12; Write(10) = 0x2A

step7 Click the Actions tab at the top of the Recording Options
dialog. You should see two buttons on the left side marked
Command and FIS Data Button. These buttons will be
connected by two arrows to the Trigger button.

step8 Drag the Command button into the FIS Data Pattern button
at the top of the dialog box. This action should cause the two
buttons to sit immediately adjacent to one another as shown
below. This configuration means "When a Command is
followed by a FIS data pattern of xyz, trigger" - in other
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words, "Trigger on the ATAPI xyz."

Recording Options

Crod: 0:A0
FIS Data

Trigger
Fitter Out

Restart

ok | Corcel|
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6.4 Recording Options - Actions

The Actions screen is used to configure the type of action that the analyzer
will perform when key events are encountered in the trace. The Actions
window is like a chalk board - it graphically displays events and actions as
buttons, and lets you establish relationships between them.

Recording Options x|

Generall Dptionsl Events

Trigger

]
Filter Out

Save.. | Save Az Default | Load... |

Cancel |

Simple or complex configurations can be created in the Actions window.
Simple configurations involve a single event and action, as shown above.
This example reads: "Trigger when the specified error occurs."

Complex configurations involve multiple events. Multiple events can be
combined in different ways to create event sequences and event counts.
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Event Sequences
An event sequence is two or more events (up to six) that are strung in a series
to a trigger button. The sequence below reads "Look for an error followed

Trigger

&
Filter Out

Restart

by a FIS, and then by a WTRM Primitive Identifier. When you see this
sequence, trigger." The events do not need to immediately follow each
other - there can be intervening events.

Event Counts
An event count is an Event button connected to a Counter button. The
Counter tells the analyzer to look for multiple instances of an event before
triggering.

[ Bus zond H

Paurtq (5]

Trigger

E
Filter In

Restart
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Event count are created by clicking on an Event button and then clicking on
one of the counters on the right side of the window. Afterwards, the Counter
button will reposition itself directly below the associated Event button.
Together, the Event button and the Counter button will point to the Trigger
button.

You set the counter to a particular value by clicking the blue dot in the
corner of the button and enter a value. For details see Section 6.8, “Counting
Events” on page 110.

Actions Window Layout

Event
Button

The Actions window displays three groups of buttons that can be connected
by dragging the mouse: Event buttons, Action buttons, and Counters.

Recording Dptions x|

Generall Dptionsl Events

— Counters

Trigger

| Action

2 Fitter Out Buttons

Restart

Save.. | Save dz Default | Load.. |

Cancel |

Event Buttons

Event buttons represent the events you selected in the Events window.
These buttons are created automatically when you make your choices in the
Events window. If no events are selected, no Event buttons will appear.

By default, Event buttons are connected to the Trigger button.
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Action Buttons
Buttons marked Trigger, Filter In/Out, and Restart are Action buttons.
These buttons determine the outcome of an event.

Trigger Button - When an Event button such as an Error is connected by a
line to the Trigger button, the association tells the analyzer to trigger
the end of the recording when the selected event occurs.

Filter In/Out Button - Tells the Analyzer to filter in or out events from the
recording. Filtering Out excludes specified traffic. Filtering In lets
you specify the types of traffic that should be included in the trace.

Filtering functions as a way of excluding unwanted traffic in order to
preserve recording memory and thereby increase amount of desired
traffic in your trace.

The polarity of this button is toggled from Filter In to Filter Out and
vice versa by clicking the blue dot on the button and selecting a
polarity from the pop-up menu.

Restart - This button is used to restart Counts and Event Sequences. See
below for an explanation of Counts and Event Sequences.

Counter Buttons
Buttons marked Countl and Count2 are counters. Counters are used to
create triggers based on several occurrences of the same packet type.
Counters let you create configurations such as "Trigger following the 6th
FIS Length Error."

Counters only work with triggers. You cannot connect a counter to the Filter
In/Out button or to the Restart button.
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6.5 Connecting Events to Actions

Event buttons can be linked to Action buttons by clicking on an Event
button and then clicking on an Action button. A line will join the newly
associated buttons.

The following steps show how to connect Event and Action buttons:

Step 1

Step 2

Open the Events tab and select a single event.

Recording Options

Generall Options  Events |Aclions|

X

—Ewvent Groups —FIS #1 —
CFrimitve Identiiers ]| | 1225 Direction
[C]Bus Conditions C IH'>D ]'

FIS #2
[1Ermars Type Direction
[]0ata Patten - -
[ TWendor FISz IFIS = J I J
["]Extemal Input signalz e Direction
[C1FIS Pattem
["]Short FIS Pattem I ﬂ I ﬂ
[1Command Level —FIS #4
Type Direction
Specify a combination of FISz and Direction far triggering.
Uneheck Al Fis 43" #4 are shared with Yendar Fis #1_2 in Vendar FIS
Dialog.
Save.. | Save Az Default | Load... |
oK | Cancel |
Click the Actions tab.

The Event you selected will display as a button on the left side of
the Actions window. By default, this button will be connected to
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the Trigger button. The configuration below reads "Trigger when a
H->D FIS occurs."

Trigger
Filter Out

Restart

step3  Click on the Event button.

The elastic arrow appears.

Trigger

Filter Qut

Restart
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Step 4

Step 5

Note

Drag the arrow to the desired Action button.

Trigger

L-Eﬂer Out I

Restart

With the pointer over the desired Action button, click the left

mouse button again.

The arrow is replaced with a black line, and the Event button is now

connected to the Action button.

Not all events can be connected to the Filter or Restart buttons

(for example, errors).

]
Filter Qut
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If an Event button is linked to a counter and then to a Trigger, it indicates
that the analyzer should trigger following a count of several instances of the
event. The number of times that the analyzer should count the event is
determined by the number visible in the counter button. You set this number
by clicking the blue dot in the counter and entering a value.

6.6 Triggering from an Event in a Set

When you select several events in the Events window, the Actions window
displays the events as shown below. Each Event button will have its own
connection to the Trigger button. In this configuration, the Analyzer will
trigger a recording from any one of these events.

See the following example:

Trigger

Restart

]
Fitter Out

To trigger on an event in a set, follow these steps:
step1  From the Events window, select two or more events.

step2  Open the Actions window. The events will display as shown
above.
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6.7 Creating an Event Sequence

When multiple events are selected in the Events window, you create what is
called an event sequence. An event sequence is the stringing together of
events so that the analyzer triggers on the selected sequence in the specified
order.

SATracer allows you to link up to six events together in a sequence, and up
to two sequences in an action.

In the following example, the Analyzer is told to trigger when Errors then
FISI then P1 events occur:

Caunt1 [E5535)

P aurt2 (65535)

Trigger

=
Filter Out

Restart

To create an event sequence, follow these steps:
step1  From the Events window, select two or more events.

step2  Click the Actions tab. The events you selected appear in the
Actions window with separate lines connecting to the
Trigger button.

step3 To sequence the buttons, click an event button. An elastic
arrow appears.

Step4 Point the arrow to another Event button. The Event buttons
move next to each other in sequence, as shown in the
example above.
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6.8 Counting Events

Counters count multiple occurrences of an event. When the analyzer is
configured for counting, it searches for multiple occurrences of an event
such as an error and triggers when the last event in the count occurs.

When a counter is in use in the Actions window, the counter
button will be relocated below its associated Event button = _
and then connected by a line to the Trigger button. The
Counter will display a number that indicates the number of

events that the Counter is set to look for.

The buttons marked Countl and Count2 provide a way of triggering after
a number of events have passed, such as "Trigger after the 20th error."

Counters have blue dots in their top left corner that provide access to pop-up
menus. The menus provide the means of setting the counter value. The
counter can be set between 1 and 65,535.

Chuntd (65535
r—

ZounkZ

Change Counker Walue

To connect an event to a counter, follow these steps:
step1  Click the Event tab and select an Event such as Error.

Selecting an event causes an Event button to automatically appear
in the Actions tab.

step2 Click the Actions tab.

The tab displays an event button that is connected to the Trigger
button on the right.
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step3 Click the Event button.

An arrow appears that connects the Event button to your mouse
pointer.

Tount1 (B5535)

]
Filter Qut

Restart

step4 Click one of the two counters.

The event automatically connects to the Counter button and then
connects to the Trigger button.

step5 Click the blue dot in top right corner of
your selected counter.  Court1 [7)

A pop-up menu opens. This menu lets xi Eaurt2lis]
you configure the counter.

™ Change Counter Value

step 6 Choose Change Counter Value.

step7 Set the counter to a value of your choice, and click OK.

111



CATC SATracer/Trainer Analyzer User’s Manual SW Version 3.1

6.9 Triggering External Output

The Actions window has options enabling the analyzer to send an output
signal through a BNC cable or an RS-232 cable and breakout board to an
external device such as an oscilloscope.

Cabling
To set up the analyzer for signal output, you will first need to connect the
analyzer to the external device using a BNC or RS-232 cable.

Using a BNC Cable
If using a BNC cable, connect the external device to one end of the cable
and connect the other end of the cable to the output connector marked "Ext.
2" on the back of the analyzer.

Using an RS-232 25-pin Cable
If using an RS-232 cable, you will also need to use a CATC breakout board
and alligator cables. Connect alligator cables from the external device to one
or more Data pins on a breakout board. Then connect a 25-pin RS-232 cable
from the breakout board to the 25-pin connector on the back of the analyzer
marked "DATA IN/OUT."

Test Pin

Header
Hard Drive (Pod)

(Device under Test)

4 Ribbén\c?*
Computer Host O D:N
/ _

Logic Analyzer

A
)
s

v

Analyzer H ‘

' = ee

- Trigger Out

lcooocoogooo0

An SATracer placed between a host and hard drive. The analyzer monitors Serial ATA
traffic and waits for a trigger event. When the event occurs, the analyzer sends an
output signal through the breakout board to the logic analyzer.

Once the analyzer is connected, you will need to configure the Recording
Options so the analyzer will send an output signal.
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Setting External Qutput Options
To configure the analyzer for signal output, follow these steps:

Step 1

Step 2

If it is not already open, open the Actions window in Recording
Options. You should see Event buttons on the left side of the screen
representing the events you selected in the Events window of
Recording Options.

Click the blue dot on an event button representing the

event you wish to cause an output signal. For example,

if you want the analyzer to send an output signal when it see an error,
to trigger an output signal based on an error, click on the blue dot in
the Error button.

The following menu appears:

Enable External General Purpose Qutput
External General Purpose Oukput Only
Exbernal Gutput Form

&
Filter Qut

m/ '

Restart

Left-click to get thig icon's pop-up menu

The menu offers three choices:

Enable External General Purpose Output - This
option causes an output signal to be generated

AND triggers the end of the recording. When selected, a small
arrow appears on the event button, indicating that output signalling
has been enabled. Also present is a line between the event button
and the trigger button. This line indicates that the analyzer is set to
trigger the end of its recording.

Enable External General Purpose Output Only - This option
causes an output signal to be generated without triggering the end
of the recording. When enabled, a small arrow on the event button
indicates that the analyzer is configured to send an output signal.
You will see that the no line between the selected event button to
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Step 3

the trigger button - this indicates that the analyzer will continue
recording without triggering.

External Output Form - This option presents a menu with options
for setting the form of the output signal. Your choices are:

* Pulse Low - Causes the Analyzer to transmit a 0.2-volt,
67-nanosecond signal.

* Pulse High - Causes the Analyzer to transmit a 3.2-volt,
67-nanosecond signal. This is the default format.

* Toggle - Causes the Analyzer to send a signal that toggles with
each trigger event between a continuous 3.2-volt
signal and a continuous 0.2-volt signal.

Choose "Enable External General Purpose Output" or "Enable

General Purpose Output." A small arrow will appear on the selected

event button.

Specifying Pulse Signal Qutputs
Once Output signalling has been enabled, you can configure the output
signal to Pulse Low, Pulse High, or Toggle.

To configure the output signal, follow these steps:

Step 1

Step 2

Step 3

Click the blue dot on an event button that has a small arrow attached.

In the resulting menu, choose External Output Form.

Bus Cond H

Disable External General Purpose Cukpuk
External General Purpose Cutput Only

External Oukput Form 3w Pulse Low
Pulse High
Toggle

Choose Pulse Low, Pulse High, or Toggle.

6.10 Setting Multiple Conditions with Counters

You can create multiple event conditions by linking a counter to multiple
events or by linking two counters to two or more events.
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Sequencing with Counters
When two or more Events are connected together and then to a counter, a
condition is created such as the one shown below. This example reads:
"When P1 occurs then P2 occurs 6 times, then trigger."

[
&

Court1 (5]

Trigger

&
Filter Out

Restart

To link two or more Events to a counter,

Step 1

Step 2

Step 3

Step 4

Step 5

Step 6

Select two or more events in the Events window (Recording
Options > Events).

Click the Actions tab.

Click one of the event buttons. An elastic arrow will appear
on your mouse pointer.

Click one of the Counters. The Counter button will move
directly under the Event button.

Click another Event button. An elastic arrow will appear on
your mouse pointer.

Click the Counter button that is below the first Event button.
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Linking Two Events to Two or More Counters
If an Event is linked to Countl and a second event is linked to Count2, it
creates an "or" condition. The example below reads "Trigger when Countl
OR Count2 has reached their specified values."

]

Trigger

@
Filter Out

6.11 Filtering Traffic

Filtering lets you exclude unwanted traffic so you can preserve recording
memory and increase the amount of desired traffic in the trace. The blue dot
in the upper left corner of the Filter button gives you a menu of the two filter
options: Filter In and Filter Out.

What Happens to the Trace When You Filter Out Traffic
When traffic is filtered out at the FIS level, you will see a horizontal line
appear in the trace where the item was removed. When traffic is filtered out
at the Sequence level, SATracer shows where primitives were filtered and

removed.
[ oced | EEETEETE con | [ e | EEEREETE cont | [T e
293 ns 106 ns 1.360 ps | |R_IP | RE_IF | CONT

JIEEEES e
153 ns | |ERE | 53 ns | IERERISN COMT | [[| 4.022 ms | |00002.815317 014
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Filtering Idle Sequences
When there is an idle state on the Serial ATA bus (i.e., a bus with no FIS
traffic), idle traffic remains. Idle traffic is represented in the trace as Idle
Sequences that contain ALIGN primitives and XXXX cells. These Idle
Sequences are largely irrelevant when debugging at the protocol level.
SATracer can display the data patterns transmitted within idle traffic.

To remove Idle Sequences, follow these steps:
step1  Open the Events tab in Recording Options.
step2  Select Primitive Identifiers.

step3  Select Sync from the first drop-down menu, and select Align
from the next menu.

step4  Select the Actions tab.
step5 Connect both primitive objects to Filter Out.

This will effectively remove Idle Sequences from a trace.

Setting the Filter to Filter In or Filter Out
To change the polarity of the filter, click the Blue dot in the corner of the
Filter button. A pop-up menu appears with the following choices:

Filter In - Tells the analyzer to include only the selected

event(s) in the trace. Filter Palarity
Filter Out Tells the analyzer to exclude the selected v Filter Cut
event(s) from the trace. Filter In

Note: Some events, such as errors, cannot be filtered.

How to Use Filters
To filter an event in or out from a recording, follow these steps:

step1  From the Events window, select one or more events.
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step2 Click the Actions tab to open the Actions window.
step3 Click an Event button, then click the Filter In/Out button.

A line will connect the Event button to the Filter In/Out button.

Tourt1 (B5535]

2 FIS1[0:27)

2 oLtz [E553!

©
Filter Out

step4  Click the blue dot on the Filter In/Out button.

A pop-up menu will appear with choices for Filter In and Filter
Out.

step5 Select one of the two choices.

The polarity of the Filter In/Out button will change to your selection.

6.12 Restarting Sequences and Counters

The Restart button is used to create conditional statements with sequences
and counts.

When an event is linked to the Restart button, the Analyzer

restarts any counting or sequencing it is performing if that
event is found.
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Restarting a Sequence

® court1 [E]

F Bus Cond H

Trigger

E]
Filter Out

Restarting a Count

¥
' i

Errors

® Court1 [E]

@ Bus Cand H

Trigger

E]
Filter Out

Restart
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For example, in the illustration below the Analyzer is told: "Trigger

following a sequence of an FIS Length Error, a Sync Primitive, and a Data
FIS Pattern. However, if a Bus Condition occurs during the sequence, restart
the search."

The Restart button can be used to restart counting. If a Event count has been
defined, adding a link between another event and the Restart button tells the
analyzer to restart the count any time the Restart event has been found. This
is best explained with an example. In the screenshot below, the analyzer is
configured to trigger following the sixth FIS Length Error, but if a Bus
Condition event occurs anywhere during the count, restart the count.
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6.13 Saving Recording Options

To complete your recording options settings, use the features at the bottom
of the Recording Options screen. These features remain the same no matter
which of the three recording options windows in which you are working.

Click Save to save the currently specified recording options for use
in future recording sessions. Any file name can be specified, though
use of the .rec extension is recommended; if no extension is
specified, .rec is added by default.

Click Load to load a previously saved *.rec file, and restore a
previous set of recording options.

The Save as Default function is equivalent to the Save function,
specifying the file name default.rec. Whenever you start up the
Analyzer, it automatically loads the default.rec file if one exists.

Click OK to apply any changes and close this window.

Click Cancel to cancel any immediate changes you have made and
exit the Recording Options menu.

6.14 Recording Bus Data

To start recording Serial ATA traffic once the appropriate Recording
Options have been set, perform the following steps.

If you have created any event Triggers, be sure to select Event Trigger under
the General tab in the Recording Options dialog box.

Step 1

Step 2

Step 3

Step 4

From the Record menu, select Start.

Your recording session can continue until it has finished naturally
or you might need to stop manually by clicking @I on the Tool
bar, depending on how you set the Recording Options.

To manually stop recording, select Stop from the Record
menu.

When the recording session is finished, the bus traffic is saved to
the hard drive as a file named data.sat or whatever name you
assign as the default filename.

To save a current recording for future reference, select
Save As from the File menu.

Give the recording a unique name and save it to the
appropriate directory.
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6.15 Saving a Trace

You can save all or part of a trace with the Save As command:

step1  Select File > Save As.

| @3k E-

Save in: I £ SampleFiles

T
=

startupjrucedureZ.sat
B wRITEMUliple. sat

cmd_sample.sat
FileTransfer,sat

R READMUIkiple  sat

FESATA_OOB, sat

i shutdown_procedure. sak

Lwd
& startup_procedure, sat

ey

e
L)

File name: |

Save I
j Cancel |

[T Do not zave hidden 5equences/FlSs/Commands

Save az hype: IS.-i‘-.Tracer Trace Files [*.zat]

Al

" Save Fange [ Fename original file [faster]

Fromm : ISEquence j ID i IMarkerS...

4

Ter ISequence j |331 a IMarkerS...

4

2]

4

step2 Click the Save Range option.

Step 3

In the boxes marked From and To: Select Sequence, FIS, or
Command from the drop-down menus. If FIS and/or
Command are grayed out, you will need to close the Save As

dialog box and decode these levels.
step 4  Enter the range that you wish to save.

step5 Click Save.

6.16 The Partial Upload Utility

Partial Upload is a utility that allows you to upload a portion of a trace to
the PC while leaving the original recording intact in the analyzer’s buffer.
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Partial Upload lets you target a portion of a trace, view that portion and, if
need be, reload a new portion. The utility thus gives you an opportunity to
review different parts of a recording as many times as needed until you have
found the traffic that most interests you.

The Partial Upload utility presents a dialog box with a slide bar for
specifying the starting and ending point of the buffer the user wishes to
upload after a recording is made. This will allow the user to record the
maximum buffer size, and upload a portion of it to see if it is what the user
needs, or simply work on portions of it without the need to upload the entire
buffer into memory.

If you execute a re-upload, the analyzer opens the Partial Upload dialog box
again and lets you reselect the buffer you want transmitted to the PC. The
process does not affect the trace in the analyzer’s memory - hence you can
edit and re-edit a trace as often as you like.

When to Run Partial Upload

This utility needs to be enabled before it can be run. You can enable it either
before or after recording a trace.

==
You enable Partial Upload by pressing ﬂl .

Enabling Partial Upload Before Recording

If you enable Partial Upload before recording a trace, a dialog box opens
asks you to set the start and end points of the traffic you wish to upload.

x

— Select upload range

1 4.0
From| 09  to| 31 Tatal upload | 2.2 B
Full butfer | ; Cancel |

Drag the slide bars or enter values into the boxes, then press OK.

Once the recording is complete, only the selected range of traffic will upload
and display.

You can repeat this process as often as you would like by pressing ﬁl .
When done, you can preserve the edited trace with the File >Save As
command.
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7. Display Options

Use the Display Options menu to specify the way CATC Trace information
is displayed.

From the Setup menu, select Display Options.

x
General | Color / Format / Hiding | Level Hiding |

Sterm Ll I@ — Trace Wiewing Lewel
. e [¥ Sequence

¥ Enable Tips ™ Right click cell contest menu A

v wiap [ Command

¥ Hierarchy Lines

Command iew

v ATASATAPI-S  ATAMTAPIE

{~ Beginning & Display Collapsed + count
{* End

"TimeStampx’DeIta Iocatinn-‘ "W Fair dizplay

" Dizplay expanded

[” Show Data Scrambled/UnS crambled
™ Descramble 544< data

Fonts
Fields: |[adal -] B| 1]
Data: ICnurierNew j Bl Il
Drizplay Configuration Mame
CATC default
Restore Facton Presets Save... | Save bz Default | Load... |

QK I Cancel | Apply |
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7.1 General Display Options

Use the General Display Options to specify the basic appearance of a Trace

view.

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

Enable Tips: Select to enable Tool Tips with explanation text to
pop up when you position your cursor over various fields in the
Trace View.

Wrap: Causes packets to wrap within the window if their length
exceeds the width of the window.

Hierarchy Lines: Adds faint lines to the left side of the trace
window connecting packets, FISs and Commands into an explicit
hierarchical relationship.

Right click cell context menu: Activates the right mouse button
for opening cell context menus.

Trace Viewing Level: Allows you to select the hierarchical level at
which traffic is displayed.

Command View: Presents options for viewing ATA Commands
in ATA/ATAPI-5 or ATA/ATAPI-6 formats.

Time Stamp Location: Presents options for displaying the Time
Stamp at the beginning or end of a Sequence, FIS or Command.
XXXX Pair Display: Presents options for displaying XXXX pairs
in a collapsed format with a count, or expanded format.

Show RAW Data Scrambled/Unscrambled: Select to show raw
data in Scrambled or Unscrambled format.

Descramble XXXX data: Shows XXXX data descrambled.

Display Configuration Name: Comment field associated with the
*.opt file containing the current Display Options values. You can
also create and store your unique Display Options for future use.

To create a new Display Options file, follow these steps:

Step 1

Step 2
Step 3

Step 4

Enter a comment for the new file in the Display
Configuration Name field.

Click Save...
Specify a filename (*.opt).
Click Save.
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7.2 Setting Color, Formatting, and Hiding Options

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

Display Dptions x|

Gereral Color / Format / Hiding | Leyel H|d|ng|

r— Bus Conditionz=*

GroupandColor || omat | Bit Order | Hidden | —Format —Bit Mrder
 MEB o 5B
+ = Heradecimal pa to
Connection ' Decimal L5E ta MSE
che ? Biriary —Hiding
Data BEE] :
FIS Fields ™ Hidden

FIS Types — Colar
Framing
Other
Primitives
Sequences
Time

- 2o Cells

BEEEEEEEEEEE

Mo colarz available for selected item.

Gray out all | Expand Al | Collapze Al |

Restare Factory Presets | Save.. | Save Az Default | Load... |

] 4 I Cancel | e[ |

Use this window to customize the colors and formats associated with each
field in the Trace view. You can also use this window to hide fields within
the trace.

Setting Color Display Options
To change the colors of elements in the trace, select an item in the Group
and Color column and use the color pallet screen on the right to make the
desired changes.

Note  The color of an Invalid Data (packet error) field cannot be
changed; it is permanently set to red.

Use this window to customize the colors associated with each field in the

trace. You can experiment with these options to achieve the color
combination best suited to a particular graphic system.
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You can also customize the colors by using the options in the Custom tab.
Standard Custom |

Colars:

Red: (100 _:I
Green: |[| _I?
Blue:  [110 _:I

Changing Field Formats
To change field formats, select an item under the Group and Color column.

This action will enable the formats radio buttons on the right. The format
types change with respect to the item selected under the Group and Color

column. For example, if FIS Types is selected, the following displays:

Group and Color | Farmat | Bit Order | Hidden |
[#- Buz Conditions

- Commands

- Connection

- CRC

Data

FIS Fields

- 1 H-:D
- Register 0->H
- DM& Activate
- Dkt Setup

-~ BIST Activate

- Framing
H- Other

H- Primnitives
H- Sequences
H- Time

- 500 Cells

The following formats are available:
—Data=Data

Farmat———— ~Bit Order
' Hexadecimal i MSE to LSE
' Decimal L5B to MSE
£ B ~ Hiding
 AsCl

I Hidden

Note  Not every format is available for every item.
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Hiding Display Options
To hide one or more fields in the trace, select the Hiding
appropriate item from the Group and color column, click ’7 [# Hidden
the checkbox marked Hidden, and click the Save button.

You can also hide Sequences from a trace by selecting the desired options
from the checkboxes.

7.3 Level Hiding Options

The Level Hiding tab allows you to hide FISs, Idle Sequences and other
types of traffic. To hide traffic, select one or more items, then click Save.

Display Dptions x|

Generall Color / Format / Hiding ~ Level Hiding |

FIS Tupes:

Register-Hosgt to Device
Reqizter-Device to Host

— Traffic Direction
Host  Device

DM, Activate FISs From: I o
Dby Setu
BIST .l’-‘n.ctivl?ate Sequences From: [ |
FIO Setup
Data — Bus condition sequences
Set Device Bits [~ COMwWAKE
. [~ COMIMIT
— Mizc
[~ COMRESET

[ Hide IDLE Sequences
[~ Hide ALIGM Primitives

— Power Management Seq———— — Connection zequences
[ Slumber I Partial [T Connect [ Disconnect
r— Port Number

mo mil mz m: m¢ mE5 O mE  mT
me o ms omon omd w2 i om e m s

Restare Factory Presets Save.. | Save Az Default | Load... |

] 4 I Cancel | e[ |

Level Hiding Parameters
The Level Hiding window displays the following options:

FIS Types
Displays a list of FIS types. Selecting one or more FIS types causes the
selected types to be hidden from the trace.
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To select multiple items from the FIS Types list, press the Control button
down on the keyboard and click the desired options. Use the same
procedure to deselect the items. Hold down the control key, and click the
items until all are deselected.

Traffic Direction
Hides traffic by its direction. You can select up to four directions.

Misc
Allows Idle or Align primitives to be hidden from the trace.

Bus condition sequences
Hides Out of Band signals.

Power Management Seq
Hides traffic for devices in Slumber mode or in Partial mode.

Partial Mode and Slumber Mode are Power Management states in which the
PHY logic is powered, but is in a reduced power state. In both modes,
signal lines on the interface are at a neutral logic state (common mode
voltage). The exit latency from this state is no longer than 10 ms.

Port Number
Hides traffic to or from one or more ports.

7.4 Saving Display Options

To complete your display options settings, use the features at the bottom of
the Display Options window. These features remain the same no matter
which of the four Display Options windows you are working in.

» Click Save to save the currently specified display options for use in
future sessions. Any file name can be specified, but you must use
the .opt extension. If no extension is specified, .opt is added by
default.

* Click Load to load a previously saved *.opt file, thus restoring a
previous set of display options.

* The Save as Default function is equivalent 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.

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

* Click Cancel to cancel any immediate changes you have made and
exit the Display Options menu.
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* Click Apply to apply your changes while keeping the Display
Options window open.
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8 Readlng a CATC Trace

Cyl Lowe Cyl L 1 Cyl High Cyl High {exp) [REGEEE)

Features Features (exp) Sector Count |[Sectar Count (exp)| Sector Murmber Sector Num (exp)
0.000 ns ||0.083 25346
L2

|DMAActlvate [ Delta |
0x38  |0x00 || 2.587 ps||0.083 25508

8.1 Trace View Features

SATracer/Trainer trace viewing software display makes extensive use of
color and graphics to fully document the captured traffic. Sequences are
shown on separate time-stamped rows, with their individual fields both
labeled and color coded. Data fields can be collapsed to occupy minimal
space in the display (which can in turn be zoomed in and out to optimize
screen utilization). Pop-up Tool Tips annotate sequence fields with detailed
information about their contents.

The display software can operate independent of the hardware and so can
function as a stand-alone Trace Viewer that may be freely distributed.

8.2 Sequence, FIS, and Command Views

The default display mode is Sequence view. The Serial ATA trace can also
be viewed in Frame Information Structure (FIS), and Command views.

What is a Sequence?
A Sequence is a CATC-defined term for a serial stream of primitives and
data that is sent from a host to a device or vice versa.

Sequences usually begin at X_RDY (or PMREQ_S/PMREQ_P) and end at
the next X_RDY (or PMREQ_S/PMREQ_P).

Filter out is not applicable to the following primitives: X_RDY, R_RDY,
SOF, PMREQ_P, PMREQ_S, EOF, CONT.

Changing Display Levels
To switch between the Sequence, FIS, and Command
views, click the respective buttons on the right hand side of
the Tool Bar.

CHD

| |5Eq m

FIS
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When you click the Seq button Sequence view appears as below:

Sequence # 1.5 e | | [conT][] oo T
D 0 D 106.660 ns | [R_RDY |R_RDY [CONT] | [133.330 ns
CONT || o0 RS
& dwords R_IP | CONT 106.660 ns | [ERe[EReL | CONT] | | 106.660 ns
= Delta
au.uuu ns 500330 ps | [0.000 ns | [1.426 00644

Sequence # 1.5' T wesd |[R RDY[R RDY[CONT|[] o

1 | [conT]| [133.330 ns 133.330 ns

RIP|| RIP |CONT S soaldEheld con | M| oo
CONT] | [ 106.660 ns 106.660 ns

SYMC SYMC Delta
106.660 ns IZE.EED ns | [957.253 ps | [ 1.426 36523

When you click the FIS button, the FIS view appears as below:

Register H->D Port Command Control | Cyl Low Cyl Low (exp) Cyl Hig
0x27 0x00 | 1 | IDENTIFY DEVICE | 0x00 | 0x00 0x00 0x00

) IENREELY Features Features (exp) | Sector Count| Sector Count (exp) Sector Number

Sector Num (exp) Delta
000 0.000 ns || 1.426 00644
When you click the CMD button, the Command view appears as below:
. nand | Port ’In Delta
IDENTIF‘u‘r DEVICE | 0x00 PIO 1M 128 Dwords 0.000 ns || 1.426 00644
ATA Command 0 ’In i aut Delta
SMART ENABLE OPERATIONS |0x00 || NOMN DATA 55.056 ms || 1.427 12881
ATA Command 0 ’In i aut Delta
SMART ENABLE DISABLE AUTOSAVE [0x00 [| MON DATA 33.089 ms || 1.482 0962

You can also expand the views by clicking the triangle in the Sequence, FIS,
or Command views. The following is an example of an expanded Command
view and 1ts hierarchical relationship between Sequences and FIS:

ATA Command | Port Delta
IDENTIFY DEVYICE | Ox00 PIOIN 128 Dwords D 000 ng || 1.426 00644
DXDD

0.000 ns

Tim il
425 00644

Sequence# | | HHH H | ‘ [ oo
[ 106660 ns | [R_RDY [R_RDY [CONT] | [133330 ns | [ 200]
[T oo | oo

[conT]
5 dwords R_IP | R_IP |CONT|

You can also get additional information on fields by holding your mouse

over selected fields as shown in the following example:
i ister H-=0| Port |8 Command Cor

| 106 660 ns | [FRSL el COMT]

FIZ terminated successfully
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You can also set the hierarchical view by selecting checkboxes in the Trace
Viewing Level Options in the Display Options window.

Display Dptions x|

General | Calar / Format / Hiding | Level Hiding |

. =  Trace Viewing Level
Zoom Level: Im I i
¥ Enatle Tips [~ Right click cell context menu RS
¥ wirap ™ Command
v Hierarchy Lines
Command Wiew
’75 ATASATAPA © ATAMATAPI-G

" Beginning ¢ Digplay Collapsed + count

— TimeStamp/Delta Iocation-‘ "W Pair digplay

' End " Display expanded

™ Show Data Scrambled/UnS crambled
[ Descramble 44 data

—Fantz
Fields: |4 -] B| 1]
Data: ICDurierNew j Bl Il
Dizplay Configuration Mame :
CATC default
Restore Factony Presets Save... | Save Az Default | Load... |

oK I Cancel | Apply |

8.3 Timestamp Location

The timestamp in the trace appears either at the beginning or end of the
CATC trace - depending on how you configure the SATracer Display
Options. Select Setup > Display Options > General to set the timestamp
location.

TimeStamp location
" Beginning of sequence

¥ End of sequence

When set to Beginning of sequence, the Timestamp will display at the
beginning of the trace as follows:

FIS # 1508 H Delta Register H-=01| Port Cammand Control Cyl Low
0 1.426 00644 [|0.000 ns 0x27 0x00 | 1 [ IDENTIFY DEWICE | 0x00 | 0x00

Cyl High {exp) |BESREELY Features Features (exp) Sector Count Sector Count (exp) Sector Nurnber :
0x00 OxA0 0x00 0x00 0x3F 0x00 0x01
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When set to End of sequence, the Timestamp will display at the end of the
trace as follows:

8.4 Delta Cells

Delta cells occur before Timestamp cells Sl
to show the difference in time between elta m
two Sequences. FISs, or Commands. eS| LLLY). A2yt 30

8.5 View Raw Bits

SATracer allows you to view low-level 8B/10B values for Serial ATA
traffic. You can expand a specific sequence to view the raw bits by right
clicking on the Sequence number and selecting Show Raw Bits.

To view Raw Bits, follow these steps:

step1  Click on the first cell of a Sequence.

Note  Raw Bits can be vie
1056 Sequence & 10¢

nly in Sequences.

NI R
26 ns | [R_RDY | R_RDY | COMT

CONT

wed o

Set matker

Tirne: From Trigger

Time From Marker

00000.001508 015

Show,/Hide Sequence Zoom In view

Format @ Tirne Starmp
Colar » 100.001509 003

Hids /£ Buff 1D High | DMA Buff Offset [EIANIET
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Select Show Raw Bits.

Step 2

The data 8b and 10b field can be displayed in either binary or
hexadecimal by clicking on the column header, as shown below.

i Raw 10b codes display for Sequence # 4 = |EI|1|
Host ta Device ta
code | 10b | errl rdl 8h | descrmbll prirnitive: AI ;I code | 10b | errl r.| 8h | descrmbll primitive
D2.. O«2B4 - 0F 039 D2.. (0Ox245 + 0«55 0x55 R_IP:2
D07 Ox2B1 OxFF  0<E0 — Dz Ox285 + 0«55 0x55 El|EE
000 0<00C O«6C  0x00 k2.  Ox30C + OW7C 0x7C R_IF:0
DDD [k = Moad2 [af¥ialul ma oA A n..D:_ [alyi=1=4 [= ) =20 |
Il  : Raw 10b codes display for Sequence # 4 3 = |EI|1|
D0.0
D4 Host to Device to
poo
poo | code | 10b | errl rdl 8h | descrmbl I prirnitive AI ;I code | 10b | errl rdl 8h || primi
ooo D07 101011 0001 - 11111111 11100000 pD2.. 101010 o101 + 01010 R_If
nnn Do.o oo1101 1100 01101100 00000000 — Dz 10010 oo + o101 R_IF
LI_ 000 110001 0101 01000011 00000000 KZ.. 110000 1100 + 01111100 R_IF
i Do.o 111001 0100 00001000 00000000 D2.. 101010 1010 - 1010mm R_IF
000 101001 1010 10100101 0000000 D2.. 101010 o101 - o101 R_IF
F'revl Lo4 00017 070 110107100 10000000 Dz, 1010 o1 = motom F_IF
| Do.o 110010 o110 11010011 00000000 k2. 001111 0011 - 01111100 COM
D00 o100t o101 01010010 00000000 01 000t 1o + 101010 COM
T i D00 ooto 1001 00110100 00000000 D2.. 100110 0010 + 10011001 COM
0 sem poo 101101 0100 00000010 00000000 pz.. 100110 1101 - 10011001 CONM
nn _noin 11m inmaint  Anonnonn LI
<] » q | >
— Host Primitive Search Host RD Errors Sequence Device RD Emors Device Primitive Search—
F'revl Nextll 'l ’V F'revl Nextl-‘ <-F'rev| Mext ->| F'revl Nextl ‘ Frevl Nextll 'l
Export ———————— — Max Length——
[ Hos ¢ 8h
To scroll pipes independently, use keyboard Hiane ’7 Export [ Devic & 10t 5000 =
[oee | T

Window Layout - The window displays packets as rows and physical lanes
as columns.

Data Appearance - To change the format of the data, select from following
options:

* 8b - Click the column heading to show hexadecimal values.
* 10b - Click the column heading to show hexadecimal values.

Navigation - To move to the previous or next packet in the trace, click one
of the two Sequence buttons at the bottom of the window:

* Prev - Displays data for the previous sequence in the trace.
» Next - Moves to the next sequence in the trace.

Running Disparity Error - If SATracer detects Running Disparity Errors
it will display a red question mark symbol in the err column.

You can use the Previous and Next buttons to scroll the both sides of the
display at the same time. You can use the keyboard to scroll each side
separately. By default, the Rawbits view shows the first 5000 10b codes.
You can use the drop-down list to view additional 10b values. Selecting the
maximum length shows the full sequence.
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The Raw Bits view includes search tools for navigating to Primitives within
the Sequence. It will only show the primitives that occur in the sequence.
Use the Search drop-down list to use this feature.

The 8-bit codes change to 10-bit codes before they get transmitted.

Running Disparity
Running Disparity is a binary parameter with either the value negative (-) or
the value positive (+). After receiving any encoded character, the receiver
shall determine whether the encoded character is valid using the running
disparity parameter as a checksum. The receiver will then calculate a new
value that is either the opposite of the previous character or neutral. The
ability to view changes in Running Disparity polarity is an important part of
the debug process. The CATC raw bits view displays the running disparity
of the 10bit code in the column following the raw bits.

Note: For a more complete definition of Running Disparity, please refer to
the Serial ATA Specification Version 1.0.

Exporting 10b/8b Raw Bits
You can export 8b/10b raw bit codes to a file in a spreadsheet format. See
Section 10.3, “Exporting 10b/8b Raw Bits” on page 171.

8.6 Set Marker

The Set Marker works in conjunction with the Go to Marker feature.
You can define a unique marker for each sequence by following these steps:

step1  Click on Sequence # for the sequence you wish to mark.

...... |
1049 Sequence # 1049

Disconnected

S— Sek marker
BjUENCE *
- st Connected
1050 Time From Trigger
Soenuahce Time From Marker
# ce Connected
Show/Hide Sequence Zoom In view
Seguehnce
% S » Ends COMVWAKE
S Color r
SEfUENCE

Hide nds COMYWAKE

1053
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step2  Select Set Marker.

The Edit Market for Sequence # comment window appears.

Edit Marker for Sequence # 1049 x|

[

Presz <Chl - Enter: ta inzert a line break.

k. Cancel |

Step3  Enter your comment.
Step 4 Click OK.

A marked sequence is indicated by a vertical red bar along the left
edge of the sequence # block:

Sequence # (15[ [0 [ 5 " owo R_RDY
1 E e ol | | [CONT| | [133.330 ns

8.7 Edit or Clear Marker

To clear or edit comments associated with a sequence marker,

step1  Click on Sequence # for the chosen packet.
T (| |

nce # 1049 isconnected
= dit
Sequence # Bl . o
1050 Clear marker onnecte
Seguence # Time From Trigger
q1 051 e e Connected

Time From Marker

% Show/Hide Sequence Zoom In view ds COMWAKE
ﬁ Format k

% Colot y Bnds COMWAKE
| e

_SEqUENCE Ay HAmF mmmed e COMDECET
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step2 To edit the marker comment, select Edit Marker.

The Edit Marker for Sequence # comment window appears.

Edit Marker for Sequence # 1049 x|

Prezz <Chrl - Enterr ta ingert a line break.

k. Cancel |

step3  Edit the comment as desired.
Step 4 Click OK.
step5 To clear a marker, click Clear marker.

The vertical red Marker bar disappears.

8.8 Showing Sequences in Zoom View

SATracer has a zoom feature that allows you to isolate a sequence in a trace
and scroll through it line by line. This feature is needed for sequences with
large payloads.

When scrolling through a trace that contains sequences with large payloads,
it will scroll from one sequence to the next. In this case, you might scroll
past parts of the sequence that are off the display window. To scroll through
a sequence line by line, use the "Show Sequence in Zoom View" option.
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Click the first cell of a Sequence and select Show/Hide Sequence in Zoom
View from the pop-up menu.

i il | S ] | | It | N it 1L | | | e | kil =
1417 = " _RO |R_RDY [CONT || [26 ns | I 72 dwards
Sequence # 1417
- HEEEES CONT | [*[ 2o
nid Ak Bt OnT || [ 28 ns 26 ns | [RILHE

Set marker
G
Sequence # Tirne Fram Trigaer " Data Payload m
1418 Time From Marker CONT

cC Time Stamp
Show/Hide Sequence 2Zoom In view 00000 001285 031
b

Sequence #
1419

Farmnak

Color

E Hide

A new window appears showing the isolated sequence:

Time Stamp

D000, 0012236 020

I$fiCATC SATracer Bus and Protocol Analyzer - [STHost-WD.sat] i =18 ]
J File Sstup Record Report Search Wiew Window Help Ailﬂ|

EETEE

R LT L R R L e e

Sequence # | 1.5 [l EUJT T 00t | [R_RDY[R_RDY [CONT| [ (o0t
R P | [ [CoNT] [ [240 ns]| | | 1[0 ns | |ES]

[l

HOLD HOLD

3900 01C1C791 O7DE1DOO 01C12760

Ready [ [ [ [search: Fud

step 6 If the Sequence is very long, use the scroll bar in the Zoom
View window to scroll through the Sequence.
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Timing Calculations in Zoom View
The Zoom View allows you mark primitives and calculate time differences
between two primitives. You can mark points in the sequence for time
calculation and set jumping points in that sequence. These markers are
deleted when moving from one sequence to another.

step1  Click on a Sequence in a Trace, and select Show/Hide
Sequence Zoom In View from the pop up menu.

Seasence NI
=3 Shuw R.awy Bits

Set marker

Time Fram Marker

Show/Hide Sequence Zoom In view

Farmat »
Calar k
Hide

step2 Click on a cell in the Zoom In view, and select Set Marker.

[ram==—

Set marker

Calculate from. ..

Search Errors »
Search Primkbives »
Search direckion  »

) Search again

step3 In the Edit Marker window, type the name of the new marker.
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The marker will be displayed in the Zoom In view.

Edit Marker for Sequence # 59 |
| =]

Press <Chrl - Enter: to inzert a line break.

0k LCancel |

The markers appear in the trace as follows:

CONT | [*
5 dwords RIP|| RIP | CONT

step4  Click on a cell, and select Calculate From in the pop-up menu.
Zoom In Calculator x|

Calculate: R_RDY

To/From: I From Start j

Result: = ID'W'EIHD 'I
Cloze |

step5 Inthe Zoom In Calculator, select the ending point and units,
and click Calculate.
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Search for Errors within Zoom-in View
Click in a field of interest to access a context-sensitive menu. The menu
gives you options for searching for Errors and Primitives within the
Zoom-in View.

HEEEES COMT

Set marker

Calculate From, ..

=11

CRC error

Search Primkives g Code Yjolation

Search direction k ALIGH Error

Search again(Primitive) Disparity error

Flow Conkrol signaling latency

The sequence must be fully expanded in the Zoom View to search within it.
Collapsed cells can not be searched.

Errors that are marked in a sequence and that can be searched for are:

* CRC Error

* Code Violation

e ALIGN Error

* Running Disparity Error

* Flow Control Signaling Latency

You can see Errors marked with red cells in a trace, and the tool tip contains
the error description.
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Searching for Primitives within Zoom-in View
The right-click menu also allows you to search for Primitives within the
Zoom-in view.

. [|EP @ @ =il

[
Seq

)
FIS|CHO

"
VEHD
FIE

100055 014

ALIGN
COMT
DMAT
EOQF

_RDY [CONT RIS
HOLDA

I
CONT| | [53 ns

Set marker
I Calculate from...

Goko Marker 3

Search Errors 3

Search Primtives

Search direction  »

=l [ [0

Search again

PMACK
PMMAK
PMREQ_P
PMREQ_S
R_ERR
R_IP
R_CK
R_RDY
SOF
SYNC
WTRM

%_RDY

Shift-+1

Shift-+L
Shift+0
Shift-+K
Shift+h
Shift+P
Shift+Q
Shift+E

[SEarTrT T

|

8.9 Expanding and Collapsing Data Fields

You can expand a Data Payload field to view it in greater detail or collapse
it when you want a more compact view. SATracer/Trainer allows you to
expand and collapse the data payload information in four ways:

Double-clicking anywhere in the payload field

Clicking the small triangular arrows on the left side of the data
payload field

Clicking and holding down the mouse button on the triangular
button on the left side of a data payload field. This action will
expand or collapse data fields for all Sequences/FISs/Commands
throughout the trace

Clicking in the data payload field and selecting Expand/Collapse
Data in the pull-down menu.

When you select "Expand Data," only the first 100 dwords are shown. To

view all of the dwords, select "View Data Block."
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This section describes expanding or collapsing data payload by using the

menu:

Step 1

Step 2

The Data Payload box in the Serial ATA trace expands to show

35 dwords

In the Data Field menu, select Expand Data.

Draka Field

Wi Diata Block,

ter
Wl Eoivaa

*

Collapse All Data Fields On This Lewvel
Expand all Data Fields On All Levels

Collapse All Data Fields On all Levels

Expand all Data Fields On This Level

[
BE
Colar

. Hide

Farmak

-
T 7 =T

more detailed description of the data:

o = O

12:
1&:
20:
24:
28:
32

ARAAADDR
EEEEEEEE
0000ZADD
O0000ZAE]L
O000ZAES
O000ZAES
O000ZAED
O0000ZAF1
O0000ZAF5

EEEBEEEEE
FFFFFFEF
O0000ZADE
O000ZAEZ
O000ZAE&
O000ZAEA
O000ZAEE
O000ZAFZ
O0000ZAF &

CCCCCCCC
125456748
O0000ZADF
O000ZAEZ
O000ZAE7
O000ZAER
O000ZAEF
O000ZAF3

In the Serial ATA trace, click in a Data Payload box.

DpoDDDDDDD
O0000ZADC
O000ZAED
O0000ZAE4
O000ZAES
O000ZAEC
O0000ZAFO
O0000ZAF 4

O0000ZAF7

To collapse data, follow the same steps described above, and select

Collapse Data.

You can also expand or collapse all data payload fields within a

trace by using the above menu.

Expanding and Collapsing XXXX Pairs

XXXX pairs can be displayed as collapsed and expanded, as shown in the

following examples:
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Collapsed view of XXXX pairs

Q3

WA "o
133 ns | [R_RDY |R_RDY [CONT| | [ 106 ns

Expanded view of XXXX pairs

oo oo oo oo ‘
R_RDY|R_RDY | CONT

8.10 View Data Block Window

The View Data Block command opens a dialog box that lets you display and
navigate the data within FISs and Commands. This dialog box gives you
several format choices for the data: binary, hexadecimal, ASCI, and
decimal. It also gives you the ability to navigate through data fields within
different FISs and Commands.

To access the View Data Block window,
step1  Click F1s or & to decode to the FIS or Command level.

step2 Locate a FIS or Command with a data field such as the one
shown below:

" Command # ’ ’In Delta
] IDENTIFY DEVICE | 0x00 PIO 1N 128 Dwords 0.000 ns | [ 1.426 D0G44

step3 Click in the Data field to open a pop-up menu.

step4 Choose View Data Block from the menu. The View Data
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Block window opens.

MEATE SATracer Bus and Protocol Analyzer - [C:%Program Files'\ CATC)SATracer,cmd_sample.sak] = |EI|5|

‘ Fle Setup Record Report Search Wiew Window Help 8=
CERE P |Er D Amd|was mEnE Y Do oEeal
R ]

T Command # ' ATA Command | Port 'In
0 IDENTIFY DEYICE | 0x00 PIO M 128 Dwords 0.000 ns | [1.426 00644
ATA Command ’I o i i
SMART ENABLE OPERATIONS | Ox00 || NON DATA 55.056 ms || 1.427 12881

-

|
:IJ B | [ e 58 | &= | opesee on sro | &
Hex | Asci| Dec | Bin 5— —a | 5 P

Offset Hexadecimal ASCIT Decimal EBinary 2
ooooo O45A3FFF 37C580010 00000000 QO3F0000 OZ?0 7000 0000 O:200 0073023457 093565 00000100010110100
oo0o04 00000000 20202020 20202020 20594644 0ooo TFD 0000000000 053897 000o0000000000000C
oooos 59454C4E 32333835 O0030EFS 00255458 ¥FLW 2385 0000 O(TX 1497779278 084221 01011001010001100
ooooc 324F4135 30434942 4Da2D4454 4C412D33 Z0A5 OCIE M-DT LA-3 0544054837 030971 0011001001001111¢C
ooo1o 30373031 35202020 20202020 20202020 0701 5 03039231585 089129 0011000000110111¢0
ooo14 20202020 Z0Z0Z02Z0 20202020 20208010 oo 0538976288 053897 0010000000100000C
opols O000ZFOO 40000200 0zZ000007 3FFFOO10 00/0 @EO0O0 0000 2000 0000012032 107374 00o0000000000000C
oooic O03FFC10 OOFEOQ110 CFEOOLCS 00000407 0700 0000 0000 0000 0002193296 001644 0000000000111111;
aoozo 00030078 007800F0 00750000 00000000 O00x OxO00 Ox00 0000 0000156725 000756 0000000000000011¢
000z 4 00000000 0000001F 00000000 00000000 0000 0000 0000 0000 0000000000 000000 0000000000000000¢C
000z& 003C0015 74EE43EL 400074559 000zZ4000 O<00 cOCO BOci OORO 0003932151 196157 00000000001111000

ooozc Q03F0O007 00000000 FFFEGOOE SOFEDOCO 0700 0000 000 0000 <| _DI 4 | _)Ij

Ready [ [ [ |Search: Fud

Description of View Data Block Window
The View Data Block window (henceforth called the View window)
displays the raw data for the selected Data field. Data is displayed in up to
four formats, a column per format. The window has several options for
navigating through Data blocks.

|E| Save. Saves the currently displayed data block into a text file.

4 Previous and Next. These buttons cause the View window to jump
to the next FIS or Command that has a data block and display that
data block.

e T Data Format Display. Creates a column for the specified
data format and then displays the currently selected data
block in that format.

lﬁ Lsb | MSB/LSB Format. Begins the data string with the Most
== =21 Significant Bit (MSB) or Least Significant Bit (LSB).

- Format Line. Opens a dialog box for setting DWORD length. The
default is 4 dwords.

B Synchronize Options. Configures the mouse’s
scrolling behavior within the View window. The
menu presents three scrolling options:

IUpdate only on request
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Update only on request - Locks whatever data block currently is on display
in the Data window unless overridden by a direct request. There are two
ways to make a request -- by clicking on the «] [= buttons or by
right-clicking in the trace on a data block and selecting View Data Block

from the pop-up menu.

Update on click - Repositions the Data window to whatever data block you
click on in the trace window.

Update on scroll - Synchronizes trace scrolling with the Data window. As

you scroll the trace, the Data window will reposition to show the data block
for the FIS or Command at the top of the trace window.

IM o Scroll to Offset. Repositions the Data window to whatever
offset you enter in the Offset box. You can enter an offset

value in decimal or hexadecimal.
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9. Searching Traces

SATracer has several search commands that enable you to navigate a trace
in search of key events such as errors and triggers. These commands are
launched from the Search menu.

To view the search options, click Search in the Menu bar.
o ko Trigger
Go bo Sequence/FIS Command. . .
o To Time ...
Go ko Marker 3

Go ko L]

S End...

Q} Find Mdext F3

Search Direckion Forward

9.1 Go to Trigger

To display a Trigger Event, select Go to Trigger from the Search menu.

The Trace View is repositioned with the first sequence following the
Trigger event (or the sequence that caused the Trigger) at the top of your
screen.

9.2 Go to Sequence/FIS/Command

To display a specific sequence, follow these steps:

step1  From the Search menu, select Go to
Sequence/FIS/Command...

The Go to Sequence/FIS/Command window appears.

Go to Sequence,/FIS/Command ﬂ

Gota: ISequencE j Iﬁ or IMarkers... j
Cancel |
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step2 From the Go To pull-down menu, select Sequence or FIS.

step3 Enter the number of the sequence, FIS, or command you
want to display.

or

From the pull-down menu on the right side of the window, select
the trigger sequence or marker.

Step 4 Click OK.

The trace view is repositioned with the selected item at the top of
your screen.

9.3 Go To Time

To reposition the trace to a particular time event, use the Go To Time
command.

step1  From the Search menu, select Go to Time ...

The Go To Time window appears.

x

Time
|7 I E Seconds

Go I Cancel |

step2 In the box marked Time, enter a time value in seconds.

Step 3 Click OK.

The trace view is repositioned with the selected time at the top of
your screen.
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9.4 Go to Marker

To instruct the Analyzer to display a marked sequence, follow these steps:

Step 1

From the Search menu, select Go to Marker.

Search Yiew Window Help

Go ko Trigger M ﬁﬁ Eﬁ M | %’ %;K

G0 to Sequence/FI3) Command. . .

Go Ta Time ...
S e BLtes Seguence # 94 (Trigger)
Go ko
i ~ All Markers.. .
i % Eil'ld. o0 IE uuuuu FETaTaTey -
133 ns [|R_RDY | R_|
Qﬁ'g Fird | ek Fa

COMNT
Search Direction Forward RIP|R P

Note

Select the desired sequence, FIS, or Command from the
displayed list.

The Trace View is repositioned with the selected item at the top of
your screen.

Selecting Search > Go to Marker > All Markers will cause a
dialog box to open with a list of all markers in the trace. The dialog
box offers options for editing, deleting, and copying markers.

The Go to Marker feature functions in conjunction with the Set
Marker feature. The comments within the parentheses
following each marked sequence are added or edited with the Set
Marker feature. Please refer to Set Marker in Reading a
CATC Trace.
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9.5 Go To

The Go To feature takes you directly to an event in a Trace such as an
ATAPI command by allowing you to search by a specific criteria. Only the
items present in a trace will be displayed in the Go to menu. If an item is not
present in a trace, it is greyed out in the menu.

|§earch Wiew Window Help

' GotoTrigger i ssee 3 | }"“E
| Go ko Sequence/FIS/Command. ..
Go To Time ...
Go ko Marker v |Delta Tirne Stamp
: % B, Sequence Data Length 3
1 %N Findhlext B3 FIS Data Length 3
FIS Types 3
! Search Direction Forward Primitives 5
Bus Conditions 3
Power Management Seq. 3
Command Types 3
ATAPI Cmd Types 3
Connect/Disconnect 3
FIS Part Nurm 3
Command Registers
Command Figlds
Command Status Bits
Seq Data Pattern

To apply the previous Find parameters to the next search, select Find Next
from the Search menu.

9.6 Find

Find is a utility for conducting searches of one or more events within a
trace. Find allows you to search different hierarchical levels within the trace
- Sequences, FISs, and Commands. To start find,

* Select Find... under Search on the Menu Bar

OR
Click R | in the Tool Bar.
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Search far: — Seguences To Search Far

FISs

You see the User-Defined Find Events screen:

— Event Groups o
Primitive Types:

W Frimitive Tupes
Commands 1D ata Lenagth 'EIEIIE;-\I (=
[1Sequence Drigin DAT
[C1Buz conditions EOQF
[ |Connection tupes ES::BA
[|Error types PMACE
LI PRARAE,
FMRELC_P
. PMRER_S
r Direction——— ncheck All = EFIF?_
' Forward Cambining specified E_:_lle
" Backward Event Groups: FTRDY
i £ Upion - Sequences SOF
I that match &MY of the zpecified SN
' Top of the screen events WTEM
£~ Last match ¥ |ptersection - Sequences ﬁ_E}%T( b
' i that match ALL of the specified |
Start of the .hle el B OFF LI
£ End of the fils )
[ Exclusion - Sequences _
™ Find Al that DO HOT match [oppozite

[~ Search In Hidden

to the intersection or union]

Cancel |

The Find window divides into three areas:

Left area -- Display options for setting the search level, direction and
origin. The top left box is context-sensitive. In order for the FISs and
Commands to be active, you will need to decode these levels in the trace.

Center area -- Controls the event groups to be searched. The selection you
make will display further choices on the right side of the Find window. At
the bottom are three options called Union, Intersection, and Exclusion that
are used with multi-criteria searches. These options are explained below.

Right area -- Controls the specific events to be searched within the trace.
The box in this right section displays events from the selected Event Group.

The right area is context sensitive - the Event Group selected in the Center
Area determines what types of events display on the right. For example, if
"Primitive Type" is selected, the right area will display a list of Primitive
types. Bold entries indicate items that actually occurred in the trace.

In the example shown above, Primitive Types is selected. The right side of
the screen shows all of the Primitive Types that occurred in the displayed
trace.
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Complex Searches
When conducting complex searches in the Find
dialog box, you first push a decode button in the
toolbar to enable Sequence, FIS, or Command inthe  [fi5s
Search for... box. Commands

Search for:

In the example shown on the right, all of the Search
for choices are enabled, and Sequences is selected.
The Event Groups box in the Find dialog contains
available choices based on the selection.

After you have selected a choice in the

Event Groups, the box on the right of | Ewvent Graups
the Find window will present choices B Frimitive Types
based on your selection. In the [IDatalength
following example, the box displays the | |-/>=3uense rigin

.. . : [[1Bus conditions
}[T)I‘lmlthe types that are available in the [ IConmection tpes
race:

[CIError types

Prirmitive Topes:

ALIGN -
CONT —
DMAT
EOF
HOLD
HOLDA
PRACK
PRMAK
PMRED_P
PMRED_S
F_ERR
F_IP
F_OK
F_RDY
S0F
SYNC
WTRM
%_RDY
H_RDY

E_OFF ha

Event Groups
Event Groups are categories of events that can occur in a trace. Clicking on
an Event Group will display a list of Event types on the right side of the Find
window that occur within each Event Group.

Union, Intersection, and Exclusion
If multiple events are selected, use the options Union or Intersection to
conduct the search.
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Union is used to search for any selected event: "Find x or y." Union lets you
tell the Analyzer to search the trace for any of any of the selected items.

Intersection is used to search for all selected events: "Find x and y."
Intersection lets you tell the Analyzer to search the trace for any packet
having all of the selected events.

Exclusion is used to exclude selected traffic from the trace. Exclusion is
used with Union and Intersection --i.e., you select Exclusion with Union or
Intersection.

¢ Exclusion + Union -- Exclude packets with any of the specified events.

* Exclusion + Intersection -- Exclude packets with all of the specified events.

Using Find
Step 1

Step 2

Step 3

Step 4

Step 5

Find Next

Select the display level to be searched from the Search For box on
the left side of the window.

For example, to search through Commands, select Commands. The
display level affects options presented in the Events Group box.

Select a search direction and origin.
Select one or more events from the Events Group box.

Your choices will affect options displayed on the right side of the dialog.
If you have selected two or more criteria, then select either:

¢  Union: Find all packets that match ANY of the specified events.

¢ Intersection: Find all packets that match ALL of the specified events.

If you want to selected events from the trace, then select:

¢ Exclusion: Exclude all packets that match any of the specified events.

Click OK. The search then occurs, and the results display.

To apply the previous Find parameters to the next search,

Select Find Next under Search on the Menu Bar

OR

Click il on the Tool Bar.
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9. Reports

The Report menu provides several reports to assist you in analyzing traffic
recorded by the Analyzer.

Report  Search  Wiew  Wind:
File Information

[ (X Error Summary

| {D Timing Calculations
‘ Traffic summarsy

i Bus Lilization

o101C .
[ 11011 View Daka
[ Lty -

9.1 File Information

To display data on a trace, select Report >File Information from the menu.

File Information

File natme : convert sat
Comment : Converted from file "cmd_sample. zat” recorded with SATracer ¥1.20 { buid 3873,

Eecorded on Channel number : 0
MNumber of sequences : 34
Trigeer sequence number © 0

Eecorded with application version V2. 20 ( buld 88 ).
Analyzer Senal Mumber 65343
Frmware version 1.01 {ROX 1.02 )
BusEngine version 1.07
BusEngine type 0
TPAS Slot 1 Part# SAQ0TNA Plugln I 0210 Version 0x2

Mumber of markers - 0

License information for the S ATracer unit, Senal Mumber 65343, used to record this trace file Ll

Saveds.. | LCloge I
Lz

&

The File Information dialog opens and provides information about the
recording such as when it was made, buffer settings, and version of the
Analyzer Firmware and BusEngine.
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9.2 Error Summary

The Error Summary details all errors analyzed throughout the recording.
step1  From the Report menu, select Error Summary.

The Traffic Summary window appears with Error information displayed.

iIJ =] = | ﬁ'| :‘f‘ |J i P IU ilofﬂﬂﬂ-Sequenceﬂﬂﬂ

= All reports
....'seq Sequences

Type * | Total |
CRC error o

Disparity error
Signaling latency error
Code violation

Invalid state transitions
ALIGN error

FIS type error

FIS length error

FIS Direction error

oooooooo

5
E
E
[i5]
=
&
fi

Ready [ [ [ |search: Fd 2

step2 Navigate to an error within the recording by clicking the
number of the sequence containing the error.

step3  Use the arrows to cycle though each occurrence of a
particular error.

9.3 Timing Calculations

The Timing measures timing between any two specified sequences, FIS, or
markers. The timing calculator feature is designed specifically for tracking
bus utilization and I/O performance in current or previously captured trace
files. By default the statistics will be calculated on a complete capture file
or one bounded between markers or between any two commands, FIS, or
sequences. You can export these statistics to a .txt file by using the Export
function in the Timing Calculator screen. In addition to the number of
commands, the timing calculator provides the following statistics:

* Transfer Rate per second
¢ Commands per second

® Transfer Size

® Transfer time

* Bus Idle Time

* Data vs. Overhead (%)

* Data vs. Hold Ratio

To run the Timing Calculator, perform the following steps:
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From the Report menu, select Timing Calculations.

Timing Calculator

Step 1

From beginning of:

=
4l

ISequence j ID
ToEnd of:

ISequence j ID
Tatal Tirne:

I nanoseconds ¥ l

r Bus Utilization
Throughput:
Elapzed Time:
Busz Utilization:
Taotal Crnds:

Hold/Data Fatio:
Idle Tirne:

oK Time:
Active Time:

— Read Commands
Crnds:

Papload:

Rier Fate:

Per Sec:

[ata Phase(Busk):
Awg 2her Size;
Active Time:
Active xfer Rate:
Active per Sec:

— Wirite Cammahids
Crnds:

Payload:

Kfer Rate:

Per Sec:

Data Phaze[BusX):
Awg mfer Size:
Active Time:
Active xfer Rate:
Active per Sec:

it Bus Free Time:
Awg Bus Free Time:
aw Bus Free Time:
Other Commands
Crnds:
Payload:

v Display in Bytes

Show Formulas| | E:-cpolt|

Calzulate I

step2  Select your calculation criteria from the drop-down list
boxes, and click the Calculate button. The results will then
display in the window.

step3 To see the formulas used to calculate the results, click Show

Formulas. The following dialog box displays:

Total Mumber of Payload Data [kbitz)

x|

* Elapsed Time:

o Actual Throughput
* Bus Utilization:
Theoretical Throughput

* Hold/Data Ratio:
MNumber Of Data Dwords

* |dle Time:

* 2o Time:

Time difference between the two selected units.

MNumber Of HOLD's

Sum of SYNC's (including #54<x) and ALIGH times.
Sum of 234 dwords not included in the idle time

* Throughput [kbps]:

* Total Cnds:
* Active Time:

* Min Bug Free Time:

* Awg Busz Free Time:

* Max Bus Free Time:

Elapzed Time [Sec)
Mumber of transered commands
Sum of Command durations [ztart to end]
Minirmurn Idle Time duration
Average |dle Time duration

M axirum |dle Time duration

— Command Type Specific
1. Read Commands List:

* Cmds: Commands count Payload [kbits]

* Bvg Xfer Size: s e O I - l
* Papload: Total papload Eriak
* Time: Elapsed Time * Per Sec: Mumber of Commands 2. ‘white Cornmands List:
*&ctive Time:  Sum of Command durations Elapzed Time [Sec] I VI

Total Mumber of Payload D ata (kbits) Murnber of Commands

Active Time [Sec]

3. Other Commands:
Al the rest.

* Active per Sec:

* Active #fer Hate:
chive ster fate: Active Time [Sec)

* Data Phase(Busy), _ Active Time

Total Mumber of Payload Data [kbits)

Elapzed Time [Sec)

* xfer Rate:

Elapsed Time
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This dialog includes drop-down menus for Read Commands and Write
Commands. These menus are informational only - meaning that they are
provided so you can see what is meant by the labels "Read Commands" and
"Write Commands" shown in the Timing Calculator dialog box.

To export Timing Calculator statistics to a text file,
step1  Click the Export button. The Save As dialog appears.

step2 Choose a path and filename, and click Save.

9.4 Traffic Summary

The Traffic Summary displays a report of traffic in the SATracer and
appears at the bottom of the SATracer main window. The left side contains
a tree view where you can expand or collapse types of data you want
displayed to the right of the Traffic Summary window. You can print, e-mail,
save to disk, or display data in a two-column table by using the buttons in
the Traffic Summary tool bar.

From the Report menu, select Traffic Summary.

]
_IJ = & | =] | o« IU ilofﬂﬂﬂ-Sequenceﬁﬁﬂ
[=]-~ All reports Type / | Takal
E----'Seq Sequences CONNECT z00
L. b DMA Terminate DISCONNECT 198
H COMWAKE 200
COMINIT 100
COMRESET 100

799
‘h*

....... 15 FIs
=
....... CHO Cormrmands

ns

Ready

|Search: Fwd 2

Navigating

The Traffic Summary window also functions as a trace navigation tool. If
you click one of the numbers in the right side of the window, the trace will
jump to the first instance of your selection. Afterwards, click the up or down
arrows at the top of the Traffic Summary window to navigate forward or
backward through the display.

Buttons

Buttons at the top of the Traffic Summary window serve to format the
display and export summarized data to email, file, or the printer:

Hag BB
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The buttons have the following functions:

=]

o

8|

Save As - Saves Traffic
Summary results into an
HTML format

Email - Creates an email

of the graphs

Print

9.5 Bus Utilization

The Bus Utilization window displays information on bandwidth use.

with a * html file attachment E|

Displays results tabular text format

Displays drop-down menu with:

Grid Lines - Displays/Hides grid lines

Row Selection - Allows entire rows to be

selected

Tight Columns - Reformats column widths
to match data

To open the Bus Utilization window, select Report >Bus Utilization or
click the button marked |gj A window opens similar to the one shown

below:

Per Seguence Tx Data Paylpad B & Rx Deata Payload D & Hold @®

=

g

5

=

Za =

= 2 4 E Time (=)

= o]
Idie Time Between Carnmicnds @

-

E -

=

=0 =]

- 2 4 6 Time(s)
< 2

[=
1]
w
H
=
5

L]

H U

Window Layout
The Bus Utilization window divides into two areas:

a A0 11

42 Command

2]

Errors Per Commernid: Legancy B & FIS Length 1 & CRCEH & 1. @®

=

-

— Sequence Data Vs Holdw

Data Hald D ata/Hald

min | B a 088

max | 130 188 100.00 %

ava |27 23 CIIRFRS
— Command D ata s, Hold Per Com.

Data  Hold D ata/Hold

i

it
max
avg

— Command |dle Time [nSec)
mir max avg

0 579932392 (49929309

— Time From Command To Data [hSec]—
i EX avg
[Na [ HA

il
[N

=
=

I

* Graph Area - Displays graphs. Initially, no graphs will be
displayed. To display one or more graphs, click tit and make a
selection from the menu. See “Graph Areas Menu” on page 164

for an explanation of the types of graphs listed in this menu.
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* Min/Max/Avg Area - Displays the minimum, maximum, and
average values for several parameters. Data is available only
after you have displayed the relevant graph. After displaying a
graph, the Min/Max/Avg information is calculated and is
thereafter available to the user even if the graph is closed. The
user can close this section by clicking @F and deselecting
Statistics Accumulation from the menu.

Bus Utilization Buttons
The Bus Utilization window has a row of buttons for changing the format of
the displayed data and for exporting data:

The buttons have the following functions:

@

o

E |=

o e

Save As - Saves the graphs

as a bitmap file (*.bmp)

Email - Creates an email

1@

with a *.bmp file attachment |IQ

of the graphs

Print

Full Screen

View Settings - opens a
sub-menu with options for
formatting the display. See
“View Settings Menu”
below

Horizontal zoom in

Horizontal zoom out

162

Vertical zoom in

Vertical zoom out

Click and Drag zoom - Click diagonally to
select and zoom in on part of the graph. The
initial direction you begin dragging the
cursor determines whether the horizontal or
vertical axis is magnified.

Select Range

Sync and Graph areas - If two or more
graphs are displayed, this button will
synchronize the graphs to one another. Once
synchronized, the positioning slider of one
graph will move the other graphs

Graph Areas - Presents a menu of graphs for
various types of bus data
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View Settings Menu

Clicking the View settings button @I causes a menu

to open with options for formatting the display. l@ [

Orient Horizontally - changes the Orient horizontally

orientation of bus usage to horizontal. Tile vertically
After se'lectlng tl:llS option, the menu will IT o e
say "Orient Vertically."

Shiow Plurnbr Line
Tile Vertically - tiles the two graphs Shatus ,
vertically (i.e., side by side).

. G5rid Lines r
Show Markers - Places "tick" marks along

1 Gtid an T
the x axis of each graph. rid an Top

Fonts & Colors. ..

Show Plumb Line - Displays a vertical
line that connects your cursor to the
horizontal axis. As the mouse is moved, the status bar will show
the packet and time frame to which the cursor is pointing.

Status - Opens a sub-menu with the following options:
— Bar - Displays a status bar at bottom of graph.

— Tooltip - Causes a tooltip to appear if you position your mouse
pointer over part of the graph and leave it there for a couple 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 axis gridlines

— None - Turns off gridlines

Grid on Top - Moves the grid lines above the graph.
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* Fonts and Colors - Opens a dialog box for setting the colors and
fonts used in the graphs:

x
— Fonts
Fitle:
ITiI‘nE.'S Mew Roman j I'I'I j I?IT
Axis:
| arial =l[s =] B ]
— Colors
Title: Background:
T ([ —
Bz Grid:
(] I Cancel |

Graph Areas Menu
The Graph Areas menu allows you to view different information in the Bus
Utilization window.

step1  Click the ﬁl button.

The Graph Areas menu opens.

Mew. ..

+  Statistics accumnulation

’T Per Sequence Tx Data Payload & Rx Data Pavload & Hold
Idle Time Between Sequences
Idle Time Between Commands
Errars Per Command: Laktency & FIS Length & CRC & Invalid State Transition & Disparity & Code Violation % R_ERR
Per Command Tx Data Pavload & Rx Data Pavload & Hold
Time From Command Start To Data (FIS 46)
Time Between Pavload Frames: Max-Tx & Ave-Tx & Min-Tx & Max-Rx & Ave-Rx & Min-Rx
Read Cmds Duration & Read Cds Incomplete & WWrite Crnds Duration & Wite Cmds Incomplete & Other Cmds Duration & Other Cmds Incomplete
Read Cmds Tags & \Write Cmds Tags & Other Cmds Tags
Read Crds LEA & ‘Wrike Cmds LEA
Read Cmds Ports & ‘Write Cmds Ports & Other Cmds Ports
Fis Port 0 & Fis Port 1 & Fis Port 2 & Fis Port 3 & Fis Part 4 & Fis Port 5 & Fis Port & & Fis Port 7 8 Fis Port 3 8 Fis Port 9 & Fis Port 10 & Fis Pork 11 &
Req H & DMA Setup & DMA Activate & PIO Setup & DATA & Req D & Set Device Bits & BIST
Crrst & Cmink & Crowk H & Cravek D & Puig & Idle & Incp & Fis

step2 Select a graph type from the menu. Repeat for additional
graphs. Menu options are explained in the following table.
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The graph types listed in the menu are as follows:

Command

Explanation

New ...

Allows you to create a custom graph.

Statistics accumulation

Allows you to display or hide the
Min/Max/Avg Area on the right side of the
Bus Utilization window.

Per Sequence Tx Data Payload & Rx Data
Payload & Hold

Shows for each sequence the number of data
dwords (Tx or Rx, each one in a different
color) and the number of HOLD primitives.

Idle Time Between Sequences

Displays the time between sequences which
contain only XXXX, SYNC, and ALIGN
fields.

Idle Time Between Commands

Displays the time between the end of a
Command and the start of the next one.
Sequences and FISs that have failed to
decode into the Command are counted as
Idle time. This graph has Min/Max/Avg
information.

Errors Per Command: Latency & FIS Length &
CRC & Invalid State Transition & Disparity &
Code Violation & R_ERR

Displays the number of errors that occurred
in the Command. Each error has its own
color and place in the graph.

Per Command Tx Data Payload & Rx Data
Payload & Hold

Displays the data payload of a Command.
Tx and Rx transfers are shown separately,
and HOLD count is also shown per
direction. HOLD and Payload counts are in
dwords. Payload count does not include the
first data dword. This graph has
Min/Max/Avg information.

Time From Command Start to Data (FIS 46)

Displays the lapsed time between the start of
a Command and the first data transfer. If the
Command does not have any data FIS, the
amount of time displayed equals the total
time of the Command. This graph has
Min/Max/Avg information.

Time Between Payload Frames: Max-Tx &
Ave-Tx & Min-Tx & Max-Rx & Min-Rx

Displays the times between one data FIS and
the next data FIS for Commands with
multiple data FIS (46). This graph shows
more than one value per Command.
Min/Max/Avg values are calculated for each
Command.

Read Cmds Duration & Read Cmds Incomplete
& Write Cmds Duration & Write cmds
Incomplete & Other cmds Duration & Other
Cmds Incomplete

Displays how long this command takes to
complete. Also flags incompletes. All split
into the different command categories.
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Command Explanation
Read cmds tags & Write Cmds Tags & Other Command usage of tags based on time scale.
Cmds Tags All split into the different command
categories. Supports 0-31 tags.
Read Cmds LBA & Write Cmds LBA LBA usage per Read and Write commands.

X axis is the time scale, LBA is the Y axis

Read cmds Ports & Write cmds Ports & Other |Port usage per commands. X axis is the time

cmds Ports scale so port usage can be seen over time.
All split into the different command
categories.

FIS Port N Same as the above but in FIS level.

Reg h & DMA Setup & DMA Activate & PIO FIS types usage over time. X axis is the time
Setup & DATA & reg D & Set Device Bits & scale, Y axis is the FIS Type.
BIST

Comreset & Cominit & Comwake H & Traffic summary over time. This shows the

Comwake D & & pw mgmt 7 Idle incomp & FIS |different types of bus states over time (OOB
events, power management, idle, traffic). X
axis is the time scale, Y axis is the bus state.

Modifying the Appearance of Graphs
To modify a Bus Usage graph, follow these steps below.

step1  With a graph displaying in the Graphs Area, right-click
anywhere in the graph and choose Properties from the
pop-up menu. The following dialog box opens.

x
Fer Sequence Tx Data Payload Title: Appearance:
mlF!x [ata Payload IF'er Sequence Tx Data Payload IBars [single colar] j
ullHOhj Type: Calor:
| Data Throughput x| | —
LEr) | Lotz | QK I Cancel | Lpply |

step2 Select an a data type from the box on the left, then edit the
Title, Appearance, Type, or Color boxes as appropriate.

step3 Click OK to apply the changes.

166



CATC SATracer/Trainer Analyzer User’s Manual SW Version 3.1

Creating a New Graph
To create a new graph,

step1 Click ||

step2  From the menu, select New ...

The following dialog box will open:

step3 From the Title, Appearance, and Type boxes, select the
desired options.
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10. Exporting Trace Data

SATracer has export commands that enable you to extract trace data to
CSV, text and other file formats. This chapter describes the export process
for creating CSV and iPek files.

Export commands are accessible through the menu: File > Export. The
Export menu has five options:

Sequences to Text (Sequence View Format) ...
Data ...

8b/10b

Sequences to Traffic Generator Text File (.stg) ...
Comma Separated Data

Commands to iPeak (.raw)...

10.1 Exporting To Text Format

To export trace data to a text file,

step1  Select File > Export > Sequences to Text (Sequence View
Format) ...

The following dialog box opens.

Export Sequences,FISs/Commands to Eext |

Fam, —

To

Rezet Range to Whole Trace | Ok I Cancel |

: |F|5 | |33

step2  Select the type and range of traffic to be searched from the
From and To menus

Step 3 Click OK.

A Save As dialog box opens.
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step4 Enter a name for the file and click OK.

The file is then saved. Exported text files look like this:

&} Trace_textformat.txt - Notepad o ] 4|
File Edit Format Help
File CiwProgram FileswCATChwSATracersDataratteraTrigger3l30.54at, -
From Seguence #50 to Seguence #55. =
Sequences =
) HOST:DEVICE] [*_ROY: 1 [¥_ROY: 1 [CONT: 1L tR_ROT]
R_ROY] [ COMT] [SOF: ] [Dpata Fayload:
CRCIR IP] [EDF RF_IF] [WTRM:CONT] [WTRM: 1 [CONT: TR_OK]
ok] [ CDNT] [SvNC: ] [5vNC: ] [CONT:
SYNC] [ revNC] [ ONT] Idlel( G&5.227 Hs)
Deltal 6.213 usJ Time Stamp(00003. nousao 31668)
ER HOST: DEWTCE] [ o] [ i3 _ROV] [ TCONT] [R_RDOV: 1
R_FRDvY: CON : 1SOF] [Data Payload:
: 1L TEOF] [ TWTRM] [ sWTRM] [ T CONT]
R_IF: ] [R_IF: ] [CONT: ] [rR_okK: _OK:
CONT: 1T rsvNC] [ sovNC] [ TCONT] [SvHC:
SYNC: ] Idle(1ss ns) Deltal 1.120 ps)
Time Stamp(00009.000650 31901) Ll

10.2 Exporting Data

SATracer allows you to extract just the data from Sequences, FISs, and
Commands. You are given three output choices: .txt, .dat, and On Screen.

The process is as follows:
To export trace data to a text file,

step1  Select File > Export > Data ...

The following dialog box opens.

x
— Expaort Settings — Data source
Fram: |Sequence »| |80 ar | Markers ... =
I J I I J Channel Lewel
" Host
ISequence j |215 ar IMarkers j " Sequence
" Device
& FIS
& Binary [~ Si= (KB I & Both
' Text

[~ T Sereen

[ Show Level Data

Cancel |

step2 Select the type and range of traffic to be searched from the

From and To menus

step3 Select the format for export. You have three choices:

Binary - Will extract the data into a binary format

Text - Will extract the data into a text format
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Step 4

Step 5

Step 6

On Screen - Extracts the data to a dialog box on your screen. To enable this
option, select Text. The On Screen option will then become selectable.

Select the remaining options:

Channel - Gives you a choice of saving the traffic from the Host, Device, or Both.
Level - Gives you a choice of the decode level: Sequence or FIS.

Show Level Data - Displays the decode level in the results.

Click OK.

If you have selected On Screen a dialog box will open displaying the extracted
data. If you have not selected this box, a Save As dialog box opens.

Enter a name for the file and click OK.

The file is then saved.

10.3 Exporting 10b/8b Raw Bits

You can export 8b/10b raw bit codes to a file in a spreadsheet format.

Step 1

Step 2

Step 3

To export raw bits, select File > Export > 8b/10b.

In the following dialog, enter a path and filename.

File Raw Data Save i ed e
Save in: |@ CATC j Ll c¥ B~
SATracer
File name: | Save I
Save as type: ISATracer 8b/10b Files [*.cav) j Cancel |
Al

' Save Range

Fram : ISequence j ID

To: ISequence j |33

8b/10b Related

Channel 8b &nd 10b Scrambled and RD

& Host [~ & ™ Scrambled Data

~ . |7 SaveHexFile
Dzl vV 10b ™ Rurning Disparity

" Bath

4

In the To and From fields choose Sequence or FIS, and
specify a numeric range. Or specify Sequence # or Marker.
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step4 Choose a channel: Host, Device, or Both.

step5 In the 8B/10B Related fields, select the appropriate
checkboxes and click Save. See below for descriptions:

» 8Bit - Includes 8-bit values in the export.
* 10Bit - Includes 10-bit values in the export.

* Scrambled Data -Includes the 8-bit binary values in scrambled
mode.

* Running Disparity - Includes the RD values as a separate field
within the export.

* Hex - Saves hexadecimal values in the *.csv file.

Note  If you export raw 10b or 8b values to a csv file and attempt to
view the file in a spreadsheet such as Microsoft Excel, these
applications will automatically strip off the leading zeros from
each cell/value. Many of the 8b/10b codes will appear with
missing zero characters. Change Excel’s formatting options to
pad cell values and correctly display leading zeros.

See CATC Application Note: Exporting 8b/10b Codes for further
information: http://www.catc.com/products/support/sup_SATracer.html.

10.4 Exporting to a Traffic Generation Format

Traffic Generation files allow SATrainer to generate Serial ATA traffic. To
create a Traffic Generation file, you create or open a trace that has the type
of traffic you want to generate. This file will act as a blueprint for traffic
generation. You then issue the command:

File > Export > Sequences to Traffic Generation Text File (.stg) ...

SATracer will then export the data it needs for traffic generation. See
Section 11., “Traffic Generation with SATrainer” on page 183.

10.5 Overview of Exporting to a .CSV Format

CATC’s SATracer automatically generates over a dozen performance
metrics for every trace including throughput and average bus free time. The
metrics are measured SATracer’s Traffic Summary, Bus Utilization, and
Timing Calculations dialogs. SATracer also has the ability, however, to
extract a far wider range of statistics. Additional performance data can be
extracted to a Comma Separated Value (.csv) format where it can be
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analyzed and measured with a spreadsheet, database or other application.
SATracer’s Export to Comma Separate Data command lets you extract
performance trace data. This section describes the process. In addition, this
section describes a sample spreadsheet called Performance Analysis.xls
that is included with the SATracer software. Performance Analysis.xls
measures and graphs the .csv file's performance data. Advanced Excel users
can develop their own template for graphing performance spreadsheet.

When performing custom analysis using the Export to Comma Separated
Data feature, SATracer generates metrics by command type. It exports
these metrics to a single .csv file for every occurrence of the specified
command. This allow engineers to focus their analysis on the critical I/O
commands like READ or READ_FPDMA_QUEUED. With all the key
metrics for a given command in a single spreadsheet, it's easy to graph and
display performance over time.

During the process of exporting trace data to CSV format, users define
which commands to export; and the order in which fields should appear.
These settings are stored in an Export Configuration file (.xpt) that is created
as part of the Export process. The Export Configuration file can be reused
in future for other traces.

Summary of the Export Process

Exporting trace file data to Excel is a five-step process:

step1  Open a trace and select Commands and Attributes to be exported to
a .csv file.

step2  Save your Command/Attribute settings into a CATC export-format
file (.xpt).

step3  Export the selected Commands and Attributes from the trace in the
format specified by the Export file into a .csv file.

At this point you are done.

If you would like to see your performance data graphed using a special Excel
template created by CATC, continue to steps 4 and 5.

step4  Start Microsoft Excel and then open the CATC template file
performance analysis.xls.

step5 Open your .csv file. The .csv file will be formatted and graphed
automatically and will display performance metrics.
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10.6 Exporting Trace Data to CSV Files

Export to .csv file comprises Steps 1, 2, and 3 from above. You start by
identifying the traffic you want exported. Then you create an Export file
(.xpt) which arranges the data in the format that you prefer. Lastly, you
export the data.

Creating an Export File
In your first steps, you open a trace, select and organize Serial ATA
Commands and Attributes into order you want them in the .csv file, and save
the configuration as an Export file (.xpt). This Export file preserves your
field selection and formatting.

step1 In SATracer, open a trace.
step2 From the SATracer menu, select File > Export > Comma
Separated Values > New. The CSV Export dialog box opens.
This dialog box lets you select and order the Commands and
Attributes you want present in your .csv file:
x
— Export Settings
From : ISequence j ID
To: | N E
— Export Filter
Commands Attributes for Cfa Erase Sectors

[ Cfa Fequest Extended Error Code
[ Cfa Translate Sectar

[~ Hide Unselected ltems

Check &l | Unchack 4l |

ors O Command Mumber ﬂ MI

O Cammand Mame
O 0p Code

[ Cia 'wite Multiple \Wout Erase O Command Start Time

[ Cia white Sectors Wout Erase [ Command End Time

[ Check Media Card Type O Command Duration [hanosec)

[ Check Paower Mode [ Tatal Response Time [nanosec]_lll
4 I I 3 4 I I »

[~ Hide Unselected Items
Check &1l | Uncheck &1l |

towve Down |

Sawe Az | Export I

Save | Cancel

step3  Select a range using the From and To boxes.
step4  Select one of the checkboxes in the Commands List.
step5 Select the attributes for your selected Command from the
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checkboxes for the Attributes List on the right.

Note  If you select all Commands and Attributes, the Export process
described later will take a long time.

step 6 If you wish to re-order the Commands and Attributes differently
than they appear in the list, use the Move Up or Move Down
button.

step7 Repeat Steps 3 - 5 to select additional commands.

Save Configuration Settings to .xpt File

To preserve your selections into an .xpt file, click the Save As button.
Pressing Save As causes a directory to be created whose name is

trace file name + timestamp:
filename_yyyymmmddhhmmss

where yyyy is the year, mmm is the month, dd is the day, hh is the hour, mm
is the minutes, and ss is seconds.

step1  Click the Save As ... button. A Save As dialog box opens.

step2 Enter a file name and location and press Save. This .xpt file
can be viewed with an ASCII text viewer such as Notepad.

Note: After you have created an .xpt file, you can re-open it in the future
with the SATracer command File > Export > Comma Separated Values
> Open.

Export Trace Data to .csv File

The Export button exports trace data according to the settings made in the
open xpt file.

step1 Press the Export button. A browse dialog box opens.

step2 Select a folder where you want to export the file, and click
OK. Two files will be created: a spreadsheet file (.csv file).
and a data summary file (.txt file).

10.7 Using the CATC Performance Spreadsheet

CATC has created two Export Configuration files (.xpt) and an Excel
spreadsheet template that are designed to work together. The Export
Configuration files cause SATracer to extract key performance data from
whatever trace is open into a .csv file. This .csv file is formatted in such a
way that it easily plugs into a CATC Excel template called performance
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analysis.xls. This Excel template has built-in macros and formulas that will
allow you to view performance metrics within your .csv file. If you open
the .csv file in this template, the performance data will be inserted into pivot

tables and graphed.
step1  Open a trace in SATracer.
step2 Run the command File > Export > File Separated Data > Open.
step3 Navigate to the directory:
Program Files\CATC\SATracer\CSVExport
step4  Select either of the two .xpt files:
* read write performance.xpt
* selectall.xpt
Note  CATC will add to these .xpt files in future software releases.
step5 Click Export. A browse window opens.
step 6  Select a directory where you would like to export your data.
step7 Click OK. The dialog box closes. A .csv file is created and
placed in a directory called tracename_timestamp.
step1  Open Microsoft Excel.
step2 Open Performance Analysis.xls. It resides in:
Program Files\CATC\SATracer\CSVExport
step3 A message will appear warning you that the file you are
opening contains macros.
KAMatt\CSYExportiPerformance Analysis, xls contains macros.
Macros may contain viruses, It is ahways safe to disable macros, but if the
macros are legitimate, wou might lose some functionality,
Disable Macros || Enable Macros | More Info
Note: If you do not first open the performance analysis.xls template file before
opening your .csv file, the .csv file will open as an ordinary spreadsheet file and
will not display any graphs.
step4 Click Enable Macros. You must enable macros in order for

the spreadsheet to work properly. After clicking Enable
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Macros, a browse dialog box opens.
Open Your .csv Spreadsheet File
step1 In the browse dialog box, select the .csv file that you created above.

step2 Click OK. Excel then opens the file.

[LBA Address ir)[(All - [Data Length (DWORD Caunt)[ Al <]

Time To Data by Logical Seek Distance

Data =
BAvg. Time To First Data
BMin Time To First Data
OMax Time To First Data

Logical Seek Distance

Excel will display ten tabs along the bottom of the application:

» Export Info - a brief summary of the file

* Data - the raw spreadsheet data

* Average Performance by Seek - graph

* Time to Data by Seek - graph

* Time after Data by Seek - graph

* Average Performance by Data Length - graph
* Performance by Command - graph

» Latency by Seek -graph

» SeekPivot - pivot table

* SizePivot - pivot table

Performance Analysis Spreadsheet Graphs
Graphical displays are primarily useful for identifying trends and
anomalies. The graphs included in Performance Analysis.xls focus on
charting Time against Transfer Size or Logical Address.
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Time to Data Performance

The graphic below shows Time to Data by Logical Seek Distance. It
illustrates the elapsed time (in ns) between each WriteDMA command

being issued to the device and the first Data FIS being returned. The x-Axis

reflects logical seek distance between the last LBA accessed and next LBA.

| ChatArea =] =]

|Eﬂ] i ‘ - ‘ R i ‘ il = ‘ ~ EDIoAE {

u
|Data Length (DWORD Count) A1) |

Time To Data by Logical Seek Distance

Data - |w
mAvg. Time To First Datal
m Min Time To First Data
OMax Time To First Dataj

i
Ay, Time To First Data l

Time (nanoseconds)
o
s
3
=1
: I
2

oo
g8 =
13944360
15236034
15497208
29307482
20310552 e —
————
29310570
29310593

Logical Seek Distance

43267128

14 [ 4]» (M Export Info_f Data £ chartl £ Avg. Performance by Seek ) Time To Data by Seek { Time After Databy Seek 4 ¢4} pl_l

The different bar colors represent Min, Max. and Average Time to Data.
The example below includes only 19 commands so each point in the graph
is unique. But in larger datasets the min/max/average are helpful in
determining if it was a one-time anomaly or a persistent problem. The 20%
spike in Time to Data (occurring at logical seek distance of 634723) is
outside the range of "normal" command overhead. It is more likely an
indication of fragmentation, a media (bad block) or firmware problem.
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Time After Data Performance
The graphic below shows Time After Data by Logical Seek Distance. This
illustrates the elapsed time (in ns) between the last Data FIS being returned
from a WriteDMA command and the next WriteDMA command being
issued. In this example, the x-Axis also reflects Logical Seek Distance
between the last LBA accessed and next LBA.

| Chart Arsa =] =|
0 0 0
|Data Length (DWORD Countiia) -]
Time After Data by Logical Seek Distance
=
&
fal
4
RN 000000000
i
i 5000000000
= 3
E noooooooo
-E %
az € 2000000000
— 2 Data
t| " % 2000000000 - wull
— E @ Min Time After Last Data
& = 1000000000 mAvg. Time After Last Datal
i OMax Time After Last Datal
o
S8R )
o g 2 5 5 %‘ 2 oo Min Time After Last Data
88 fH g z8 48 8 &
R R S T BN — R
Logical Seek Distance I 1~ g §
|4/ 4]» TM[ Export Info_{ Data { Chartl £ Awg. P &by Sesk_ 4 Time Ta Data by Sesk Y Time After Data by Seek { ] 4] I»IJ

Time after Data values may increase slightly (higher latency) as the Logical
Seek Distance increases. But the spikes in Time After Data measurements
above could also reflect issues with excessive command overhead at the
host or drive controller level. The Performance Analysis.xls spreadsheet
references the actual command number where these spikes occurred making
further investigation easy.
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Average Performance by Data Length
The graphic below provides an average value for several different metrics
that illustrate device performance. It provides a different view of the two
metrics discussed above - oriented around payload size. Plus, it shows
average transfer time and command completion times with respect to the

Data Length (in Dwords).
(] (]
Logical Seek Distance|(&/l) +
Performance by Data Length

=

=

&

@

‘

L 1400000000

1]

1200000000

“Z % 1000000000

= H Data

| . % soooooono 2 =
H g B vy, Time To First Data
g g’ 500000000 m Ay Data Transfer Duration|
= g 400000000 O Avg Time After Last Data
— = O Avi. Total Response Time

200000000
Avg. Total Response Time
g Avg Time After Last Data
Awg Data Transfer Duration
Ay, Time To First Data
16
Data Length (number of DWORD's) 23
i [4]» [ml{ chartz 3, Avg. e by Data Length ¢ Performance by Command £ Latency by Seek . SeekPivat /. Sizefival |4 | B »I_I

Average Total Response Time (in ns) illustrates the elapsed time between
starting and finishing the WriteDMA command using different payload
sizes. Obviously, the average Data Transfer time is higher when the
transaction contains a larger payload. The x-Axis reflects the data length. It's
easy to see how transfers with larger data payloads (2048 Dwords) are more
efficient than transfers with smaller data payloads (128 Dwords). This type
of graph is most useful when measuring identical read/write patterns
recorded on the same device with different revs of firmware.

10.8 Exporting Commands to iPeak Format

iPeak is an Intel application consisting of a suite of utilities for assessing
drive performance and workload characteristics. iPeak uses a .raw file
format.

To export Commands to iPeak format,

step1  Click o to decode to Command Level.
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step2 Select File > Export > Commands to iPeak File (.raw) ...

The following dialog box opens.

Export to iPeak |

From Crd ID
To Crnd |3

|MﬁSS_STDHAGE |

Ok, I Cancel |

step3  Select the range of commands to be exported from the From
and To menus

step4 Ifyou know the types of devices that created the traffic in the
recording, select one of the following categories. You have
five choices:

® Mass_Storage
®* DISK
* CD_ROM
* DVD
®* TAPE

Step 5 Click OK.

A Save As dialog box opens.
step 6 Enter a name for the file and click OK.

The file is then saved with a .raw extension.

181



CATC SATracer/Trainer Analyzer User’s Manual SW Version 3.1

182



CATC

SATracer/Trainer Analyzer User’s Manual SW Version 3.1

11.

11.1

Traffic Generation with SATrainer

SATrainer is a traffic generator that can emulate a Serial ATA host or a
device.

Traffic generation enables engineers to test designs under realistic
conditions and to transmit known errors, allowing engineers to observe how
devices handle faulty link conditions.

SATrainer is supported only by the UPAS 2500H. It is not supported by the
UPAS 10K.

SATrainer can generate a maximum of 5000 sequences, with a maximum
sequence length of 50000 dwords.

SATrainer Hardware

CATC SATrainer requires both the Serial ATA Analyzer module that
contains the Generator port, and the Serial ATA Generator module that
plugs into the left slot of the UPAS. SATrainer is then enabled through a
software license from CATC. When the Serial ATA Generator module is
installed, the About SATracer... screen will display the text, "Slot B:
Memory Module." You can access the About SATracer... screen from the
Help menu.

Two SATrainer Models

There are two models of SATrainer hardware:
SAO003MA - Has three ports marked: Host, Gen. Out, and Device.
SA004MA - Has two port marked: Host and Device.

11.2 Setting Up SATrainer for Host Emulation

SA004MA - Connect the Serial
ATA cable from the SATrainer
To Device port to the Host port
on the unit under test. This gl
transmits the Traffic Generator
stream from the To Device port
on the SATracer/Trainer to the
device-side port on the unit
under test.

| p_'n:.umcnl Analyzer System

AT MODEL SADRMA Serid 4 TA Analyger

TO HOET TO DEVICE
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11.3

SA003MA - Connect the Serial
ATA cable from the SATrainer
Gen. Out port to the
SATrainer Host port. Then
connect the SATrainer Device
port to the device-side port on
the unit under test. This
transmits the Traffic Generator
stream out of the Gen. Out
port, back in through the Host

port, and finally out the Device port to the host-side port to the unit under

test.

| Protocal Analy zer EgE.T,E m

I STATUS

GEN. OUT

U 1

DEVICE

Setting Up SATrainer for Device Emulation

SA004MA - Connect the Serial
ATA cable from the SATrainer
To Host port to the host-side
port on the unit under test. This
transmits the Traffic Generator
stream from the To Host port
on the SATracer/Trainer to the
host-side port on the unit under
test.

SA003MA - Connect the Serial
ATA cable from the SATrainer
Gen. Out port to the
SATrainer Device port. Then
connect the Device port to the
host-side port on the device
under test. This transmits the
Traffic Generator stream
through the SATracer/Trainer
module and back out using the

| Protocal Analyzer Sustem

AT MODEL BAsoMA Serial ATA Analyger

TO DEVICE

REC TR

| Protocol Analyzer System

I ETATUS

IILIDEL" o

g ATA Analyger

GEH. OUT DEVICE

1\)

HiNl.IiL

host-side port to the unit under test.
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11.4 Generating Traffic

Generating traffic using the SATracer/Trainer is a two step process. First,
text-based Traffic Generator file must be created. This file can be created
through a special conversion command in SA7racer that converts a trace

file into a traffic generator file. Alternatively, you can edit an existing file
or write your own.

This text file is named with an .stg extension. Once the file has been created,
in can be opened and displayed in the SATracer application. You can
invoke the SATracer application to transmit the traffic generation file by
using the Traffic Signal button.

Creating a Traffic Generation File with SATracer
The easiest way to create a Traffic Generation file is to convert an SATracer
trace file (*.sat) into a *.stg file. This is done with the Export function in
SATracer.

step1 In SATracer, Select File>Export>Sequences to Traffic
Generator (.stg). The Export to Generator Text screen
appears.

Export to Generator Text x|

From Seq

ID
ToSeq |33

[~ KeepA&ligns % Host

[~ KeepHaolds " Device

[~ KeepHoldds

[~ Add Syncs b ax Count % alue:
™ Callapse Rips 100
’TI Cancel |

step2  Select Host or Device.

step3 If desired, enter a Max Count for Primitives or aligns. This
setting provides you with a way to restrict the count subkey.

step4 If desired, select Keep Aligns, Keep Holds etc.

step5 Enter the sequence range in the text fields.

185



CATC SATracer/Trainer Analyzer User’s Manual SW Version 3.1

step 6 Click OK. The Save dialog appears.

Save sequences 0 ko 9 in Generator Texk File f:: 7| x|
Save_in:la CATC j = 5% Ef-
| 1SATracer

File: marme: |Test_5 eqUENCES. St | Save I
Save as type: IS.-’-'-.Trau:er Generator Text Files [*.stg) j Cancel |
v

step7 Enter a path and filename for the Generator Text file and
click Save.

A Generator file (*.stg ) has now been created and can be read with the
SATracer/Trainer application. A few lines of a File Generator file (shown
in a text viewer) are illustrated below:

file_type=UPASZ2500H
file_version=1
file_spead=cENL

begin_config = HERE
auto_align = true
auto_align_hw = true
auto_oob = FALSE
traffic_dir = HosT
prev_rd = NES
end_config = HERE

bus_condition=connect
xxxxw = 0 Count = 100

primitive_id R_RDY <oOunt
primitive_id = »_RDY count

50
0

Opening a Traffic Generation File
Once the Traffic Generation file (*.stg) file has been created, you can then
open it in the SATracer application.

To open a Traffic Generation file,

step1 Select Open under File on the Menu Bar

OR
-]
Click =2 | on the Tool Bar.
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step2  Select a Generator text file (*.stg) and click Open. Ifneeded,
navigate to the install directory. For samples, see the install
directory. The Generator file appears in a Trace view, shown

below:

[il CATC SATracer Bus and Protocol Analyzer - [C:\Program Files\,CATC, SATracer simple.stg] =101 5||
File Setup Record Generate Report Search Wiew Window Help =] Zﬂ
FHRESY | EE Mm@t |2 wEldm S | Dodswm
PR ]

Sequence # Host sends CONNECT %% i

; | - | ) } I D | ) | il } H Delta ‘ Time Stamp
213 ns

SRl conr | F{ sceed | [ Delta |

533 ns||773 ns

Time Stamp
0.000 D000S —
[« T D
[Search: Fwd 4

Start the Recording
Once the .stg file has been loaded, begin the recording.

step1  Click El to put the analyzer in Analyzer/Generator mode.
step2  Click El to begin the recording.

Power On OOB Sequence
To bring a line into Idle, use the Connect command from the Tool Bar or

Menu Bar. The Connect button is available as an alternative to embedding
the Power on OOB sequence directly into the .stg file. It is typically used to
bring the link up prior to transmitting a traffic pattern (.stg file).

Select Connect under Generate on the Menu Bar

Or

Click  #=#* on the Tool Bar.

Start Traffic Generation
Once a connection has been established, start traffic generation.

From the Generate menu, select Start Traffic.

Or

Click E on the Tool Bar.
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While generating traffic, a bar appears on the right of the trace view,
indicating that traffic generation is taking place (The green light on the
Traffic signal button also blinks during traffic generation).

MEATE SATracer Bus and Protocol Analyzer - [C:\Program Files',CATC\SATracer'simple.stg. & |EI|1| |
@ File Setup Record Generate Report Search Wew ‘Window Help _|5|X]
CHRESE | FEmdss |mazwsBmS v ||BDo o=

R 1

Sequence # Delta ]
Hast sends CONNECT m
0 R 0 ns | |0.000 00000
13

k | | . ] | f | | . ] | Delta

213 ns

i H = i CONT | || »oa0:
=0 D 533 ns

Delta

773 ns | [0.000 00008 =

[« | 0

Ready |Search: Fd 2

Stop Traffic Generation
Normally, traffic generation stops automatically when SATrainer reaches

the end of the Generator file.
To manually stop traffic generation,

Select Stop Traffic under Generate on the Menu Bar
Or

Click El on the Tool Bar.

Power Off OOB Sequence
To disconnect a line, use the Disconnect command from the Tool Bar or
Menu Bar. Disconnect is a power off sequence that will cause SATrainer to

disable its transceiver.

Select Disconnect under Generate on the Menu Bar
Or

Click v on the Tool Bar.

Using the Spread Spectrum Clock (SSC)
When the SSC is on, SATrainer will use SSC when transmitting data. You
can turn SSC off in order to test without enabling the SSC receiver or when
the your design does not support SSC. SATracer/Trainer automatically
recognizes SSC on the Receive side of transmissions. The default setting is
on.
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Note: SSC On/Off is not currently supported.

When SSC On/Off becomes supported, you turn SSC on by performing the
following steps:

Select Generate>SSC On from the Menu Bar.
Or

Click the %% button.
To turn SSC off,

Select Generate>SSC Off from the Menu Bar.
Or

Click the #¥ button.

11.5 SATrainer File Generation Language

The SATrainer File Generation Language is an API that allows you to
separate traffic into text commands. These commands are used construct
primitives that are sent to the host or the device.

Within the text file each definition consists of a set of assignments that look
like: key=VALUE. White space is permitted around the equal sign. There
are no restrictions about dividing definition to lines, and it is not necessary
to define each new definition in a separate line, although it is recommended.
The maximum number of characters in a line is 250. The characters '#' and
;' indicate end-of-line comments (i.e. the rest of the line is ignored). All keys
and values are case-insensitive, but are shown with keys lower case and
values upper case for clarity.

Each Primitive definition starts with one of the assignments: primitive=N
(where N is a string representing a valid primitive identifier).

Subsequent assignments after a primitive's starting assignment define the
values of particular fields associated with the primitive. If a field is not
defined it is defaulted appropriately.

Values are assumed to be decimal unless they are prefixed with '0x' and then
are interpreted as hexadecimal. Values within a block assignment are
always assumed to be hexadecimal and should not be prefixed by '0x'.

Some level of syntax and bounds checking is done when the file is parsed
for displaying, and then again upon downloading.

The following tables contain support keys for defining fields within a
sequence:
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File Control Keys

File Control Keys are session based instructions for setting up a stream.
They can only be used at the beginning of a file. These keys determine the
direction of the stream, whether it is going to the device or the host.

Table 2: File Control Keys

Key Code Format Description

file_type This must be included at the beginning of the file to
determine the hardware platform the file was created for.
This key can only be used in the beginning of the file
before the first sequence.

file_version integer This must be included after the "file_type=" key to

determine the version of this file. Value is currently 1.
This key can only be used in the beginning of the file
before the first sequence.

file_speed

This must be included after the "file_version="key to
determine the speed of primitives to be generated. Only
one "file_speed" is allowed per .stg file. This key can
only be used in the beginning of the file before the first
sequence.

stop

If you want to run only some first portion of the
beginning of a .stg file, insert this statement where you
want generation to halt. This saves having to edit a file
into smaller files when testing a portion of traffic.

Configuration Control Keys

Configuration keys are localized commands that control the behavior of the
Serial ATA traffic based on where you put these commands in the stream.

These commands customize traffic behavior and how it transmits or

handshakes.
Table 3: Configuration Control Keys

Key Code

Format

Description

Begin_config

HERE

Defines the beginning of the region in the file used to
configure the generated traffic. Can appear either in the
beginning of the file or during an idle time (after sync) on
the bus.

Prev_rd

Pos/Neg

Defines the running disparity polarity before the traffic
from this file. It is used to generate the 10b code for the
first 8b code. This key can only be used in the beginning
of the file before the first sequence.

Traffic_dir

Host/Device

Sets the direction of the generated traffic. This key can
only be used in the beginning of the file before the first
sequence.
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Table 3: Configuration Control Keys

Key Code

Format

Description

auto_align

False/True

Defines if the software should generate ALIGN's
automatically. Default is FALSE.

Fields:

+ per_burst - Default is 2.

* between_bursts - Default is 254.

+ offset_to_first_burst - Default is 0.

This key can only be used in the beginning of the file
before the first sequence.

auto_align_hw

True/False

When enabled, the SATrainer inserts a pair of Aligns
every 254 dwords in idle time. Default is TRUE.

auto_oob

True/False

Responds to OOB sequence automatically. Default is
TRUE. This key can be used either in the beginning of
the file or during an idle time on the bus (after a SYNC
SYNC CONT).

end_config

Here

Terminates the configuration region. This key can be
used either in the beginning of the file or during an idle
time on the bus (after a SYNC SYNC CONT).

Begin_oob

Here

This defines the beginning of the region defining OOB
negotiation.

Com_reset_init

(value value
value value)

Fields (in hex):
* per_burst - number of aligns per burst. Default is 4.
* Number_of_bursts - Default is 3.

* Time_between_bursts - time in dwords (26.6ns)
between bursts. Default is 320 ns.

» Time_after_last - time in dwords (26.6ns). Default is
525 ns.

Com_wake

(value value
value value)

Fields (in hex):
* per_burst - number of aligns per burst. Default is 4.
* Number_of_bursts - Default is 3.

* Time_between_bursts - time in dwords (26.6ns)
between bursts. Default is 160 ns.

» Time_after_last - time in dwords (26.6ns). Default is
175 ns.

D102_align

(value value)

Fields:

+ Align_count - Number of Aligns to generate after
d10.2 burst

* D10.2_count - Number of d10.2 dwords to generate
Used only when auto_OOB is off.

end_oob

Here

Terminates the OOB region.

Auto_handshake

TRUE
FALSE

Allows hosts and devices to synchronize at the primitive
level.
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Bus Condition Keys
Bus Condition keys are used to selectively introduce bus condition
signalling within the SATrainer traffic stream. This allows the user to
transmit out-of-band signaling like COM RESET or COMWAKE
programmatically anywhere in the traffic file.

Bus Condition keys are influenced by OOB Configuration and Control
Configuration keys, which let the user define how the SATrainer will
behave when it receives and transmits out-of-band signals from host or

device.
Table 4: Bus Condition Keys
Key Code Format Description
Bus_condition Comreset/com | The different Bus conditions will behave according to the
init/comwake/ | specs defaults, unless specified differently in the OOB
connect/disco | configuration section. Connect is used together with
nnect/oob_ali | auto_oob to bring the line up (full OOB sequence).
gn/oob_d10.2 After a disconnect, it is recommended to add an Idle
block to specify how long the lines should remain in idle.
The next command will be transmitted after this idle
time, and if there is no other command the lines will stay
disconnected.
This key also controls the synchronization stage at the
end of OOB. The trainer will transmit the align/d10.2
primitives based on the given count value.
Idle integer Idle time in ns count (+-13.3 ns) max is 666000 (< 666
micro sec).

Primitive Keys
Primitive Keys are the basic building blocks of all Serial ATA traffic.
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Table 5: Primitive Keys
Key Code Format Description

primitive _id

string or 32
bits

Use this as the primitive to be sent. The key should be
assigned to a valid primitive identifier string per the
Serial ATA specification: ALIGN, CONT, DMAT,
EOF, HOLD, HOLDA, PMACK, PMNAK,
PMREQ_P, PM_REQ_S, R_ERR, R_IP, R_OK,
R_RDY, SOF, SYNC, WTRM, X_RDY. Optionally,
you can assign this key a raw 32 bit value.

Fields:

* count - number of primitives to transmit - Default is 1.
Maximum count is 10000.

+ prd - sets the previous rd sign (used to generate the
10b code) (POS/NEG).

* rd_error - forces an rd error (value == TRUE).

Data 32 bits Fields:
» prd - sets the previous rd sign (used to generate the
10b code) (POS/NEG).
* rd_error - forces an rd error (value == TRUE).
 control - using a 4 bits mask, sets one of the 8 bits
code so that it will translate into a 10b control code.
auto_data (value value Fields:
value) « initial_data - for incremental data.
* count - number of dwords to add - default 1-step - step
between each value.
Xxxx 32 bits or Generates garbage traffic (after CONT) on the bus.
Auto Field:
count - number of dwords to add default 1 Max count is
10000. Example:
xxxx=value
cont=n
cre 32 bits or auto | This is the cre value for the previous data.
» prd - sets the previous rd sign (used to generate the
10b code) (POS/NEG).
* rd_error - forces an rd error (value == TRUE).
* crc_error - force a crc error.
raw_data 40 bit values Raw data to be generated on the bus.
in hex
(ff ff ff ff ff)
raw_data_10b 40 10-bit Raw data to be generated on the bus.
values in Hex
(3ff 3t 3ff
3ff)
marker “string” A description for the current sequence (once per

sequence).
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11.6 Configuration Behaviors

A configuration section starts with a begin_config=here and ends with
end_config=here.

Session configuration
These settings are only accepted in the beginning of the file.

prev_rd Sets the initial running disparity. This running disparity is used to
generate the 10b code of the first transmitted primitive.

traffic_dir Sets the direction of the generated traffic.

auto_align If set, you can get the software to add Aligns into the generated stream
(based on the parameters of this command).

Localized configuration
Note - Localized configuration is accepted only during idle time on the bus.

auto_oob When enabled, SATrainer will:

* React automatically to OOB commands issued by the tested Device
or Host. After the OOB sequence the generator will continue from the
last place, though the context may be lost due to the unexpected OOB
signaling.

» Wait for OOB responses before continuing the OOB flow.

When enabled, SATrainer will:

+ Ignore OOB commands issued by the tested Device or Host.

* Follow user commands while transmitting OOB flow.

When enabled, SATrainer will insert Aligns into stream (2 every 254
dwords)

When enabled, SATrainer will:

Auto_align_hw

+ If auto_handshake is set: only insert Aligns during Idle times, if
necessary.

+ If auto_handshake is unset: do nothing.

OOB Configuration A.conﬁguration section has to start with a begin_oob=here and ends
with end_oob=here.

OOB configuration is accepted only during idle time on the bus.

The following keys let the user define attributes of the OOB commands.
SATrainer will use these attributes when generating OOB commands. If
no attributes are defined, SATrainer will use the default set from the
specification.

e com_reset_init - based on the traffic direction, this set the attributes
of COMRESET (Host traffic) or COMINIT (Device traffic).

* com_wake - sets the attributes of COMWAKE.
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Primitives Configuration

ALIGN You either generate ALIGN primitives using the primitive_id key or
use the auto_align key to so automatically. During Idle time on the bus
if auto_alignw is set, the hardware will insert aligns into the generated
stream (in 254 dwords intervals).

OOB Configuration

COMRESET When auto_oob is set, SATrainer will transmit the COMRESET and
then wait until COMINIT is received. When auto_oob is unset,
SATrainer will transmit the COMRESET and continue to the next
command.

COMINIT When auto_oob is set, SATrainer will wait for COMRESET before
transmitting COMINIT and then wait until COMWAKE is received.
When auto_oob is unset, SATrainer will transmit the COMINIT and
continue to the next command.

COMWAKE When auto_oob is set, SATrainer will transmit COMWAKE and then
wait for until COMWAKE is received. When auto_oob is unset,
SATrainer will transmit the COMWAKE and continue to the next
command.

CONNECT When auto_oob is set, SATrainer will transmit full OOB sequence until
the line is Idle.

DISCONNECT SATrainer will disconnect the line.

OOB_ALIGN SATrainer will transmit a stream of ALIGN based on the given count in
D10.02_align. If auto_oob is set, the stream will be stopped when line
is synchronized and not based on count.

0O0OB_D102 SATrainer will transmit a stream of D10.2 based on the given count
based on the given count in D10.02_align. If auto_oob is set, the stream
will be stopped when ALIGNs will be received on the other line.

Idle Configuration

IDLE Insert idle time in ns (-+13.3ns).
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Inserting Errors

crc error Use the crc key to write a specific wrong crc value or use the cre_error
= true attribute.

scrambling error Insert raw data (raw_10b) in the data stream or reset the scrambler seed
in the middle of the data.

align error Insert aligns primitives in wrong places in the stream.

running disparity error | Use the raw_10b key to insert running disparity errors or set an rd error
using the prd or rd_error sub keys.

code violation Insert a wrong code using the data or raw_data keys.

protocol error + fis length - create a mismatch between fis type and length.

« fis type - use an illegal type in the data stream.

+ fis direction - use a fis in the wrong direction.

+ invalid state transition - use any wrong primitive combination.
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11.7 Generator File Structure

The following shows the general structure of a Generator file (.stg):

Ifile_type=UPAS2500H
Tile_wversion=l
Tile_speed=3EN1

} Primary Control Keys
begin_config = HERE
auto_align = FALSE
auto_align_hw = TRUE
auto_oob = FALSE Configuration Control Keys
traffic_dir = HOST
prewv_rd = NEG
end_config = HERE -
start_loop=here
primitive_id = 0Ox5757bS7C count = 2 ;x_RDY
primitive_id = 0x%%%33a7c ;CONT
MR = 0x00000000 cCount = 132
primitive_id = Ox2737bS7C ;20F
data = Ox00ecE027
data = Oxadooooaa
data = 0x00000055
data = 0x00000100
data = Q=00000000 M
crc = Ox7OSdET7C Primitive Keys
primitive_id = OxdsdsbsS7c ;EOF
primitive_id = 0Ox5853bE7FC  count = 2 ;WTRM
primitive_id = 0x32933a7c ;CONT
e = 0=00000000 cCount = 100
end_loop=10
MR = 0x00000000 cCount = 20
start_loop = here
primitive_id = Ox5757bE7C count = 2 ;=_RDY
primitive_id = 0x32933a7c ;CONT
e = Q=00000000
primitive_id = 0x3737bS7C ;SOF
data = O=002180z27
data = Oxafooodaa
data = 0x00000000
data = O=0000ffF2F
data = 0=00000000
crc = Oxg0besfol
primitiwve_id = 0OxdSdSbS7c ;EOF
primitive_id = Ox5853b57C  count = 2 ;WTRM
primitive_id = 0x29933a7c ;CONT
R = 0=00000000 count = 20
end_1oop=&
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Appendix A: Specifications

SATracer/Trainer is a hardware module that installs into the Universal
Protocol Analyzer System. The following specifications describe a
combined SATracer/Trainer/Universal Protocol Analyzer System.

Package
Connectors:

Power Requirements

UPAS AC power connection

External trigger connection (TRIG IN/OUT, BNC)
PC connection (USB 2.0 Hi-Speed, type "B")
SATracer Plug-in Recording Channel

90-254VAC, 47-63Hz (universal input), 120W maximum

Environmental Conditions

Operating Range:
Storage Range:
Humidity:
Switches

Power:
Manual Trigger:

LEDs

UPAS:
Status (STATUS):

Recording (REC):
Triggered (TRG):

UPloading (UPLD):

SATracer Plug-in

Module:
Status (STATUS):

0to 55°C (32to 131 °F)
-20 to 80 °C (-4 to 176 °F)
10 to 90%, non-condensing

On/off
When pressed, triggers the end of the recording

[lluminated when the analyzer is powered on.
[lluminates for approximately 25 seconds during initializa-

tion/power up of the UPAS base unit. If this LED blinks
following initialization, this is an indication that initializa-

tion failed.
[lluminated when the analyzer is actively recording traffic

data
[Nluminated during power-on testing and when the analyzer

has detected a valid trigger condition.
[lluminated when the analyzer is uploading its recording

memory to the Host PC for displaying the CATC trace

Illuminates when there is traffic on both the host and device
sides.

199



CATC SATracer/Trainer Analyzer User’s Manual SW Version 3.1

Probing Characteristics

Connection: Serial ATA Signal Cable receptacles
Standard cables (up to 1 meter in length)

Frequency: 1.5 gigahertz +/- 220 ppm

Recording Memory Size

512 M x 8-bit DRAM for traffic data capture, timing, state and other data.
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Basic Trigger Events

Primitives: SYNC, X_RDY, WTRM, ALIGN, R_RDY, R_IP, R_OK,
R_ERR, SOF, HOLD, HOLDA, DMAT, PMREQ_P,
PMREQ_S, PMACK, PMNAK, EOF, CONT

Bus Conditions: COMRESET, COMINIT, COMWAKE HOST, COM-
WAKE DEVICE, CONNECT, DISCONNECT

FISs: Register-Host to Device, REgister Device to Host, DMA
Activate, DMA Setup, BIST Activate, PIO Setup, Data, Set
Device Bit

Errors: FIS Length Error, FIS Type Error, CRC Error, Disparity

Error, Align Error, Code Violation Error
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Commands

Execute Device Diag, Device Reset, CFA Erase Sectors,
CFA Request, Ext Error Code, Check Power Mode, Flush
Cache, Flush Cache Ext, Get Media Status, Idle, Idle
Immediate, Initialize Device Params, Media Eject, Media
Lock, Media Unlock, Nop, Read Native Max address, Read
Native Max address Ext, Read Verify Sectors, Security
Erase Prepare, Security Freeze Lock, Seek, Set Features,
Set Max Address, Set Max Address Ext, Set Multiple
Mode, Sleep, Smart, Standby, Standby Immediate, CFA
Translate Sector, Identify Device, Identify Packet Device,
Read Buffer, Read Multiple, Read Multiple Ext, Read
Sectors, Read Sectors Ext, CFA Write Multiple wout Erase,
CFA Write Sectors Wout Erase, Download Microcode,
Security Disable Password, Security Erase Unit, Security
Set Password, Security Unlock, Write Buffer, Write
Multiple, Write Multiple Ext, Write Sectors, Write Sectors
Ext, Read DMA, Read DMA Ext, Write DMA, Write DMA
Ext, Packet, Service, Read DMA Queued, Read DMA
Queued Ext, Write DMA Queued, Write DMA Queued
Ext, Read Stream SMA, Read Stream PIO, Read Log Ext,
Write Stream DMA, Write Stream PIO, Write Log Ext,
Read Verify Sectors Ext, Configure Stream, Device
Configuration, Check Media Card Type, Smart Read Data,
Smart Read Log, Smart Write Log, Smart Enable
Operations, Smart Disable Operations, Smart Return
Status, Smart Execute Off Line, Smart Enable Disable
Autosave, Smart Save Attribute, Device Config Freeze
Lock, Device Config Identify, Device Config Restore,
Device Config Set, Read SFO, Write SFO, SEP ATTN,
Read FPDMA Queued, Write FPDMA Queued,
Recalibrate, Format Track, Identify Device DMA, Read
DMA Without Retries, Write DMA Without Retries, Read
Sectors Without Retries, Write Sectors Without Retries,
Read Long, Read Long Without Retries, Write Long, Write
Long Without Retries, Write Verify, Write Verify Without
Retries, Read Verify Without Retries
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How to Contact CATC

Type of 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 a letter... Computer Access Technology Corp.
Customer Support
3385 Scott Blvd.
Santa Clara, CA 95054

Send e-mail... support@CATC.com

Visit CATC’s web site... http://www.CATC.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 defects in materials and \ /
workmanship for a period of three years (the

"Warranty Period"). You may also complete your C A A
registration form via the 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

This warranty 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 via the internet 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 via email 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.
If warranty service is required, 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 its original 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 are located 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 owns all parts removed from Products it repairs. CATC may use new and/or
reconditioned parts, at its sole discretion, made by various manufacturers in
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

THIS LIMITED WARRANTY GIVES YOU SPECIFIC LEGAL RIGHTS. YOU
MAY HAVE ADDITIONAL RIGHTS THAT VARY BY JURISDICTION.
CATC'S RESPONSIBILITY FOR DEFECTS IN MATERIALS AND
WORKMANSHIP IS LIMITED TO REPAIR AND REPLACEMENT AS SET
FORTH IN THIS LIMITED WARRANTY STATEMENT. EXCEPT AS
EXPRESSLY 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
FITNESS FOR 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 THIS LIMITED 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. CATC'S LIABILITY TO YOU MAY NOT EXCEED
THE AMOUNT YOU PAID FOR THE PRODUCT THAT IS THE SUBJECT OF
A CLAIM. SOME JURISDICTIONS DO NOT 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 Scott Blvd., 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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