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Introduction

What’s In this Manual

This manual describes the installation and operation of your Catalyst Enterprises
SATA Analyzer: Models STX-460 (4-Port), STX-430/431 (4-Port), STX-430/431
IB* (One x4 Wide Port SAS) or STX-230/231 (2-Port). Examples of some typical
applications are included.

* STX-430IB is functionally identical to STX-430 except that it provides an
alternative Front Panel 4x Port connection.

Note: Unless stated otherwise references to STX-230 apply to STX-230 and STX-231 and
references to STX-430 apply to STX-430, STX-430IB, STX-430-IBP, STX-431 and
STX-4311B*.

Various Available Models

STX products are available in three models, STX-230/231, STX430/431, STX-430/
4311BP & STX 460 with major differences summarized below:

Model Major Differences

STX-230/231 | STX430/431 | STX-4301B/430IBP/4311BP | STX-460
Ports lor2 4 4 4
Interconnect SAS SAS x4 SAS Mini SAS
Analyzer lor2 4 4 4
Initiator Emulation 1 2 2 -
Target Emulation 1 2 2 -
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Analyzer Overview

The SATA Analyzer is a serial bus analyzer that is capable of analyzing Serial ATA
data transfers. The analyzer is based on the STX hardware platform that performs
serial bus analysis for SATA when controlled by the SATA analyzer software.

The analyzer supports the following:

*  Capture and Trigger of Serial ATA packets

*  Generation of bus traffic with the Host Emulator while monitoring
and analyzing the result

* Run a Bus Performance Analysis
* Run a Pattern Generator

* TX Vout on transmitters for test and characterization

STX-460
Initiator Target
[ Connector] [Connector]
silsllslls =Il=1l=11l=
=B E slEl €] &

Figure 1 Typical SATA Test Setup of Analyzer

The analyzer provides for bi-directional trigger and capture of commands, primitives
and all bus conditions.
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STX Interface

LEDs

e Power In
e USB Port
¢ Ethernet Port

*  SAS/SATA Ports (2 Ports for STX-230 and 4 Ports for STX-430 and
STX-430IB)

» External trigger Input
»  External trigger Output
» Stacking connections

Each link is supported by 5 LEDs with the following functionality:

Green  This LED is illuminated during the OOB sequence before the link is
established and after link is established it indicates traffic on the bus.

Orange This LED is illuminated as follows:
Speed Initiator  Target

1.5G Off Off
3.0G On Off
6.0G On On

Yellow  This LED is illuminated when a link is established.
Red This LED illuminates when an error occurs.

Blue This LED is illuminated when a trigger occurs.
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Receiving Your Analyzer

Your analyzer package includes the following components:
Carrying Case
STX unit identified in the packing list
SATA software on CD ROM
One USB 2.0 Cable 1.8 meter
x1 SATA Cable (2 for STX230, 4 for STX430), 1 Meter
Two SAS x4 Cable (Crossover) (for STX430IB and STX430IBP), 1 Meter
One Stacking cable (For STX-430 and STX-460 Units)
Two External trigger cables
Two iPass to iPass 1/2 meter cables (for STX-460)
Two iPass to IB 4X 1 meter cables (for STX-460)
One iPass to SATA 1 meter octopus cable (Straight) (for STX-460)
one iPass to SATA 1 meter octopus cable (Crossover) (for STX-460)
Ethernet Cable

User’s Manual

Unpacking Your Analyzer

Inspect the received shipping container for any damage. Unpack the container and
account for each of the system components listed on the accompanying packing list.
Visually inspect each component for absence of damage. In the event of damage
notify the shipper and Catalyst Enterprises. Retain all shipping materials for shipper’s
inspection.
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Installing Your Analyzer

Software Installation

On systems operating under Windows® 2000 and Windows® XP.

Do not connect STX Do not connect the STX to your host system until the software installation
is complete.

1. Insert the CD ROM with the SATA software in the CD ROM drive.

2. The installation will automatically start the setup, unless the Auto Run is turned
off. In this case select the CD ROM from “My Computer” and click setup.exe.

3. After the warning to close all other programs and before starting the installation,
the Install component selection will open as shown below.

Setup Type

Select which software packages you with 1o install.

NEED NEW.CAPPTURE

™ 545 : 5AS Master Software Version 1.642 (140M)

™ 545 : Crosslie Softwaie Version 2.0 (20M)
] I™ SATA: SATA Master Software Version 1.842 (120M)
™ USB : SBAE, USB Scftware Version 7,12 (110M)
™ PUPCIX: TASSOTATOO Soltvats, Vession 4.83 [57M)
™ Dirivees files for wWindows NT /2000/%P, Version 4.0 (20K)

™ PCI: Hot Swap Extendess, Software and Application Motes

caek — v
4. Select the desired components for installation.
5. Click Next to complete the installation.
System restart You must restart your computer before you can use your Analyzer
software.
Error Message If you get an error message during installation of the drivers for Windows

2000 or XP consult your system administrator. Your system may be setup
to only allow an administrator level to copy such driver files.
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Hardware Setup

Separate Systems When using the SATA analyzer, it is recommended to use a system to
generate bus traffic and a second system to run the SATA software in
order to avoid characterization of analyzer traffic.

Connecting the STX Connect the STX as shown in Figure 2.

STX-460
Initiator Target
Connector Connector

Initiator
Initiator

Initiator
Initiator
Target
Target
Target

Figure 2 Analyzer Connections
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Connecting the STX-430 IB

STX-430 IB STX-430 IB
e Initiator Target
Initiator Target I—g—l
|—|Connector |_9_|Connector Connector Connector

Oul @

Initiator

STX-430 IB Connected to DUT as Host Emulator STX-430 IB Connected to DUT as Device Emulator

(D sAS to SATA Cable (Straight) (© SASto SATA Cable (Crossover)
STX-430 IB STX-430 IB
. Initiator Target
|—|(:Ig::13:g{or |_9_|Co1r;anre:ttor Co:1:1ector Connector

—0O _®
ho

Initiator A

HIEE e EL] S £ kS
STX-430 IB as Analyzer Connected to DUTs STX-430 IB as Analyzer Connected to DUTs
(Requires Single Lane SATA Connectors) (Requires External 4 Lane Connectors)
@ SAS 4x Cable (Straight) (@) sAs 4x cable (Crossover)

Figure 3 Connecting the STX-430 IB
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Connecting the STX-430 IBP

STX-430 IBP STX-430 IBP
Emulator Analyzer Analyzer Emulator Emulator Analyzer Analyzer Emulator
Initiator Out Initiator In Target In Target Out Initiator Out Initiator In Target In Target Out
Connector Connector Connector Connector Connector Connector| Connector Connector,|

@,

@/'

Target

Target
Target

STX-430 IBP as Analyzer Connected to DUTs
(Requires Single Lane SATA Connectors)

@ SAS 4x Cable (Straight)

]

Initiator

@/’

Target

STX-430 IBP as Analyzer Connected to DUTs
(Requires External 4 Lane Connectors)

@ SAS 4x Cable (Crossover)

STX-430 IBP STX-430 IBP
Emulator Analyzer Analyzer Emulator Emulator Analyzer Analyzer Emulator
Initiator Out Initiator In Target In Target Out Initiator Out Initiator In Target In Target Out
Connector Connector Connector| Connector Connector Connector] Connector Connector,|
— 1 |

- $AS Logphiack -

@/'

Target

STX-430 IBP Connected to DUT as Host Emulator

@ SAS to SATA Cable (Straight)

O

e B ey
: SAS Lhophack

»

(@) sAs to SATA Cable (Crossover)

STX430-IBP Connected to DUT as a Device Emulator

Figure 4 Connecting the STX-430 IBP
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Expandability

STX units may be expanded for wider lane analysis. This may be accomplished by
daisy chaining the units through the provided interface in the back. The “Out”
connectors should be connected to the “In” connectors of the next unit in the chain for
both, the signal and the clock interfaces.

The user needs to provide external hubs for connecting the host USB or Ethernet to
these units.

Cascading STX-430’s and STX-460’s

Up to 8 STX-430 and STX-460 units may be cascaded and connected to a Host PC
using USB or Ethernet cables.

To set up the STX units in a cascade:

1. Connect all of the units to be cascaded to the PC using either a USB cable or an
Ethernet cable. You may use hubs (USB or Ethernet) to connect up to 8 units to
a single PC.

2. Locate the Expansion ports on the back of each unit.

Figure 5 STX-430 Expansion Ports
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Expansion CLOCK

Figure 6 STX-460 Expansion Ports

3. Connect the OUT clock connector of Unit 1 to the IN clock connector of Unit 2
using the supplied BNC Coax SMA to SMA cable.

4. Connect the OUT 10 pin connector of Unit 1 to the IN 10 pin connector of Unit
2 using the supplied 10 pin Ribbon Cable.

5. Similarly connect additional units up to a total of 8.

6. Arbitrarily designate one of the units as Unit 1.

7. Make a note of the last 4 digits of the MAC address of the unit designated
as Unit 1 and the last 4 digits of the other units in the order of connection.

SNl STX430 - 0198

MAC ADD
i i

8. Make sure that all of the units are powered up and start the STX software.
9. The software will search for and display all of the connected units.

Note: Be sure to check the Multilink Analyzer check box.

10
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vV Multilink Analyzer

Device ID In Use Cunnecllon Type De\rlce Type Order
00OESS001569 Mo STX460 Unit 1 v
oK [ Cancel |

10. Compare the MAC addresses, which are displayed in the field titled Device ID
to those noted as they were connected, then click on the pull down tab under the
heading “Order” on the right side of the menu and select the Unit numbers i.e. 1
for Unit 1, 2 for Unit 2 making sure your pre determined sequence for the Units
matches with the MAC address for each Unit.

11. Click OK and let the STX software initialize so you can start capturing traces.

The units are now cascaded together.

11



Catalyst Enterprises Inc. Installing Your Analyzer

Connecting via Ethernet

You may use the ethernet connection using any one of the following 3 supported
configurations:

1. The STX connected to a network via a hub, switch, or similar device.

2. The STX connected to the host computer (machine running the application
software), via a hub, switch or similar device.

3. The STX connected directly to the host computer using a crossover cable.

Connecting to a Network

When connected to a network the STX must communicate with the DHCP server to
establish a connection. The DHCP server will continually send the next available [P
address to the STX until the STX software is started.

When the user starts the software, the user may be prompted if they wish the software
to automatically use the offered IP address or if they wish to assign a specific IP
address (the assigned IP address needs to be on the same network segment as the host
computer). The menu also allows the user to save the selected option (automatic or
specific address). If the assigned IP address is not available, the OS will notify the
user of an IP address conflict.

Internet Protocol {TCP/IP) Properties E x|

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator for
the appropriate [P settings.

¥ Dbtain an IP address automatically

" Use the following IP address 0 0 0 0

I Use as default at next application run

Cancel I

After the user clicks ‘OK’ the software will search for all STX units connected to the
network, and will display a list of available STX units. After the user selects the
desired STX unit, the software will assign the IP address to the selected unit,
completing the connection and will launch the software.

12
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[V Multiink Analyzer

Device ID In Use .Conneclion Type. Device Type Order
. CO0EGS0016S [No | Elerel 500 Uiz
000ES5001569 Mo Ethernet STX460 Unit 1 -
OOOES50005EF Mo Ethernet STX430M MoSelect  ~
OK | Cancel

Connecting via Hub, Switch or Similar device

When connected to the host machine via a hub, switch or other similar device or
directly using a crossover cable the Catalyst board must communicate with the host
computer to establish a connection. The host computer will continually broadcast the
next available IP address to the Catalyst Board until the Catalyst software is started.

When the software starts, the user may be prompted if they wish the software to
automatically use the offered IP address or if they wish to assign a specific IP address
(the assigned IP address needs to be on the same network segment as the host
computer). The menu also allows the user to save the selected option (automatic or
specific address). If the assigned IP address is not available, the OS will notify the
user of an [P address conflict.

After the user clicks ‘OK’ the software will search for all Catalyst boards connected to
the network, and will display a list of available Catalyst boards, after the user selects
the desired Catalyst board, the software will assign the IP address to the selected
board, completing the connection and will launch the software.

Remote Operation

In order to operate your STX remotely you must install the Remote WAN Feature as
described in Appendix B.

Note 1. When using the remote option, the software cannot detect the power cycle on the
board.

Note 2. In the event that the software cannot connect to the server with an error message, you
must exit and re-run the software.

13
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Launching Your Analyzer

SATA Analyzer

To launch the SATA Analyzer software, double-click the SATA Button on
I your Windows desktop. You can also launch the SATA Analyzer software from
------ the start menu by choosing Programs and then the older.
h by choosing Prog d then the SATA fold

The first time you run your software it will search for a default host interface and if it
1s found, the software will launch. If no interface is found the software will launch in
simulation mode.

Establish Interface If no interface is detected initially, then establish an available interface
and relaunch the software.

Device Selection Dialog '

Local devices
" AllPorts USE / Ethemet
C LPT
" USB
" Ethemet

" Remote devices

" Hardware Not Installed [Simulation Mode]

Download the most recent software from our website:

http: //www.getcatalyst. com

0K I Cancel

Click OK and the Analyzer will launch and display the Analyzer Tool bar for the
Analyzer Software launched.

Software Launched
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(0] Last Saved Capt Project Open Last Saved
B e T e = Performance Analyzer Project

Open Sample File Open Last Saved Device Emulator

Open Find Device Dialog
ECATALYST ENTERPRISES, INC. SATA TEST SYSTEM - [§

@ File Yiew ﬂ Cogfigugation Project Setup Tools
cRE e Zd »rmn|s

Run Hardware T
Stop Hardware
Abort Capturing Without Saving Sample File

Activate/Deactivate Device (Target Emulation)

Data Block

Figure 7 SATA Analyzer Toolbar

Operating in Simulation Mode

Your system will operate in the Simulation Mode by default if the hardware is not
detected, however, you may operate in Simulation Mode directly without installing
the Analyzer hardware. To operate without hardware, select Hardware Not Installed
(Simulation Mode) in the Port Setting dialog box and click OK.

The Analyzer software will launch and display the appropriate tool bar, but with the
limitation that the Analyzer will operate only on static, previously captured, bus data.

Limitations The Simulation mode lets you try all of the available functions, but keep
in mind that the system is not capturing any real data and is displaying
only pre-captured results.
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Protocol Analysis

Protocol Analysis is performed by defining and running an analysis project. An
analysis project definition includes: defining what will be captured, what the analyzer
will trigger on and capture memory settings. Defined projects are saved as project

* stc files for later use.

Easy Mode (Pre-Defined Setups)

This mode allows you to operate the STX with a minimum of setup. In this mode you
may perform a Trigger and Data capture only or program the Host Emulator to
generate bus traffic for triggering and data capture.

Quick Start

To get a comprehensive overview of your analyzer’s capabilities:

1. Install the SATA Analyzer software. See “Software Installation” on page 5 for
software installation instructions.

2. Set up your STX. See “Hardware Setup” on page 6

3. Launch your SATA Analyzer software. See “Launching Your Analyzer” on
page 14 for launching instructions.

4. On the Analyzer Menu Bar click File, New and choose Protocol Analyzer to
open an Analysis Project dialog.
Project tree display

What will be captured

=l

(E) SATAProtocolAnalyzer?

Caplure | Trigger | Setings | Motes | Froject Thke

& Evenihing ™ Exclude SYNC 7 Capture
 Patem ™ Exclude CONT g Eventhing
- I™ Exclude 008 Signals [ Exclude 03¢ e Inchude }0%
I~ Exclude Payload escept [0 Dierdls] & Include SYNC
Parameters e Inchade CONT
I Exclude ALIGN @ Inchude 008 Signals
- L@ Inchude Payload of Data Frame
¥ Exclude |die eff Exclude ldle
Trigger [Non Sequential)
. . o Snapshot
What will analyzer trigger on - Setlings

Trigger Position in Memory = 1%
p Capture Memary Size = 2000 KB
/7§ Pimitive Response Timeout = 16384 Dword
i Speed = AutoSpeed (1. TLIZ T2 137314 T4)
i @ Desoiambling = Enabled
L g Align Transmission Period = 258
&% Connection Details = Simulation Mode

Capture memory settings

™ Define different pattems for pre-tigger and post-iigger data captures

@ Easp.switch to Advanced mods allanse Al lExDand Al |

Collapse All button hides details in Project tree
Expand All button expands collapsed Project tree

Figure 8. New Project Dialog
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The New Project dialog opens with default settings to capture Everything on the bus
and to Trigger On Snapshot. (Meaning that the analyzer captures everything
immediately without triggering on anything in particular).

Project Overview A comprehensive tree structured overview of the project is displayed in
the Project Tree display. The project tree shows what is to be captured,
what the analyzer will trigger on and capture memory settings.

5. To get an immediate overview of the bus traffic to and from your SATA

Analyzer click the b Run Hardware button on the toolbar. After a

short time a Packet view display opens.
Show/Hide Layers buttons Duration ID with different colors

|[ZeEenEd » = u|s|a|[nPER +- 8 0 [ZEE0 s w8 2R w2 @m0 |[rlloe 0 @|[m b [rlor| 1 s 0
i — /
i

O Low (exp) )| Gt Hgh (exp) (M) | Seclor Court (H)

b oM Buffer Lo ()| DWABuffor dHgh () | DWABufler Ofcet ) | WA Buffer Transter Court ()

Relative time display
(Between 2 sequential packets)

X,Y,T
Cursors

| DEV(H) | LBAMode () | FUAH)

Normad Cutpat ()31 [ G = Protocss Stotuz

B e | cov | Commmaon | Fetres ot | Setortimomr o | Optowy | G | Ceveaatn | Securmmiempon | onkow oo | ontenceme
[ i o ) | o T | ! S | o | i | | i | s i 00 ) s 00|

e B T M R B P T W W R
-i-“ﬁ | o | o | @ |
Data direction arrows

U Rio¥: One KioT One Yo 0n

Time differences between cursors

Figure 9. Typical Packet View Results Display

The results display shows each transaction for every layer identified in a different
color and the data direction identified with data direction arrows. Device to Host
traffic is identified with the arrow from right to left. This arrow direction <= indicates
Device to Host traffic. Host to Device traffic is identified with the arrow left to right.
This arrow direction = indicates Host to Device traffic.
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You may hide any layer by clicking the corresponding Show/Hide button on the menu
bar. All captured data is retained, but the display is limited to the layer data of interest
for simpler viewing.

The New Project dialog offers you a comprehensive set of choices to create a trigger
and capture project to satisfy a specific need. You may set the Analyzer to:

*  Capture specific patterns.

* Capture different patterns pre and post trigger.

*  Exclude parameters from capture.

» Trigger on a Pattern or a sequence of patterns. (see “Triggering
Setup” on page 33)

e Configure trace capture memory.

*  Select file to save trace capture in memory.

*  Select Pattern Generator file to run.

e Capture at appropriate speed.

Run a Sample Project Before setting up your own custom project you may wish to run one or
more of the sample projects included with your analyzer software.

Example Projects

Your SATA Analyzer includes a number of pre-defined example projects that you
may use to perform an immediate analysis without any setup.

The SATA Analyzer system software comes with a pre-defined folder (Directory)
structure for storing all files. All pre-defined example files are stored in the following
Folder:

c:\program files\catalyst\satal.xx\examples

It is strongly recommended that you open some of these files to get an introduction to
the types of projects that can be created for the SATA Analyzer.

Project file type definition
* asl Decoding Script File
* stc Data Capture file
* sts Sample file
*.stp Performance Analyzer Project file
* paf Performance Analyzer Output file
*.spg Pattern Generator Program file
*.cfg Viewer Configuration file
* tfl Filter File
* tsf Search File
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Run an Example Analysis Project

1.

Click File on the main menu bar and then choose Open.

open 21
Look in: |._) EasyCaptr j & &k B

MultiPattern,stc

ReadDMA. stc
TimerTrig. stc

Filename:  [ReadDMA.stc Open
Files of type: IProtocnI Analyzer [*ste) ﬂ Cancel y
e
Locate available example analysis projects by looking in:
c:\program files\catalyst\satal.xx\examples.
Choose an example *.stc file and click Open to display the example project
dialog.
=10l x]|
Host Emulatr  Capture | Trigger | Host Setting | Settings | Motes | Project Tree
I~ Exclude SYNC =@ 5"5“""}'”“[3
apture
™ Exclude CONT & Eventhing
[~ Exclude O0B Signals | Exclude 5042 @ Includs 500
I™ Exclude Papload except [ Dword(s) & Include SYNC
Parameters & Include CONT
I Evhde e & vekon Pasant s Fome
[ Exclude |die

™ Define different patterns for pre-trigger and posttrigger data captures

& Include ldie

(%] Trigger [Non Sequential]

&-[P) ATA Command [Read DMa]

e-[P) ATA Command Patiem [Read DMA]

(¥ Settings

& Trigger Position in Memory = 50%

& Capturs Msmory Size = 2000 KB

& Pinitivs Responss Timeout = 256 Dword
& Speed=15Gbps (H1,D1)

& Pun Pattern Generator = OFf

& Descrambling = Enabled

& Blign Trarsmission Period = 258

----- HY Connection Details = Simulation Mode

@ Eas.switch to Advance mode

@ Collapse All = Expand Al

Figure 10. Example Protocol Analysis Project

Click the ' Run Hardware button on the toolbar to execute the

pre-defined example.

Once the project runs you will see an analyzer trace capture display similar to

the one shown in Figure 11..
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B 224 [E0]wi e [T o)
SecCount

[

[0 |[wz [0 [ 45 02| e 00

Sector Nurber ) | CylLow (M) | Cribgh(H) | Devhead () | Sectorfm (exp) () | CfiLow (exp)iM) | CyiHgh(espa (M1 | Seclor Court (H)

! v [ 1 [ o 0 = T

P oo B rean F L Comm | Seonit [ Tm0) AW V0D | LeAkoker) [ RAG)
"
i . . o .

PMPori(H) | C) | Command (M) | Fesures(H) | SectorMurber () | Cyilow ) | CyiHgh(H) | Deviead(H) | Seclor Numiexp)(H) | CylLow (exp)(H) | CylHigh(exp) H)
0 I @ 04 03 I & 40 I ® o0 o0

0 0

Features (exp) ()| Sector Count () | Sector Count fexp) (4) | Contrel ) "
0 1

PPt | OGO | 16D | ABD | Teneh | CMABUerOffsetcH) | OMABUMar Transter Court ()

XioT.Ons [ YioTOms

Figure 11. Analyzer Trace Capture Display

See section “Display Manipulation” on page 99 and section “Display Configuration”
on page 133 for details about the results display.

Saving a Trace Capture

You may save a Trace Capture
for review at a later time.

The Save As dialog offers you
the ability to limit the range of
the saved file.

You may save All Samples, a
range between selected cursors
or a range between selected
commands.

| Save As

2| x|

I _saoah]bml

ElIElERET

| Sample.sts

File name:  [Partial S ample

i Saveaslype: |Sample File [*sts)

Hange

i & Al Sample.

" From IT-Cumor

j To [TCusor  =|

" From [ATA Ca. _';jj‘Nn_h

To [aTaCmd | Noi

2
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Analysis Project Setup

You may define a new project starting with the default project definition, or
modify the settings for the last project run.

Last Project Clicking the Green button opens the last project run. You may
modify this project as required.

Click the Green button on the main menu bar to open the last project run
dialog.

New Project To start a New project, click File on the main menu bar, choose
New, and select “Protocol Analyzer”.

(&) SATAProtocolanalyzerz -101 ]
Capture | Trigger | Settings | Notes | Project Tree
) = (@ SATAPiotacolAnalyzer2
& Eventhing I”' Exclude SYNC 7 Capture
 Patten ™ Exclude CONT & Eventhing
I Evclude 00 Signals [ Exclude 44X @ Inchude X4
I Exclude Payload except [I Dordls] & Inchude SYNC
Parameters & Inchude CONT
I Exclude ALIGN & Include OOB Signals
& Inchude Payload of Data Frame
[# Excluds Idis & Exclude ldie

[# Trigger (Non Sequential)
@ Snapshat
Setlings
& Trigger Position in Memary = 13
¢ Caplure Memory Size = 2000 KB
----- & Primitive Resporse Timeout = 16384 Dword
& Speed = AutoSpeed (11, 1,12, 12,13, T3,14, T4)
& Descrambling = Enabled
----- & alion Transmission Period = 258
HY Connection Details = Simulation Mode

™ Define different pattems for pre-trigger and post-trigger data captures

@ Easyswitch to Advanced mode & Collapse Al = Expandal

Figure 12. New Capture Project Dialog
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Data Capture Setup

Capture Everything

The default Capture Tab opens with capture Everything selected and the
corresponding default Trigger On tab with Don’t care (Snapshot) selected. Clicking
run with these default settings will immediately start a data capture to give the user a
quick view of bus activity.

Exclude SYNC
Exclude OOB Signals
Exclude CONT
Exclude XXXX
Exclude Payload

Exclude Align
Exclude Idle

Exclude patterns

& SATAProtocolAnalyzerz P [

Capture | Trigger | Settings | Notes | Project Tree

& Eventhing I”' Exclude SYNC ; s@A Tcﬁ?n:l.?umawmz
 Pattem ™ Exclude CONT & Eventhing
- I Exclds 008 Signals [~ Bwclids ook | o & Inchude 500
I~ Exclude Paylosd swcept [1 Do | @ Includs SYNC
Pagmeters 5 ¢ Include CONT
e & Inchuds O0B Signals
I I & Inchuds Paylosd of Dats Frams
W Eschdelde & Exclude Ids
(%) Trigger [Non Sequsntial)
L. Snapshot
(%) Seltings
----- & Trigger Position in Memon = 1%
----- § Caphuns Memory Sizs - 2000 KB
----- & Piimitive Responss Timsot - 16384 Dword
----- § Speed - Autoipssd (1, T1,12, 12,13, 13,14, T4)
----- § Desersmbling - Ensbled
----- § lion Trarsmission Peiod - 250
BY Connection Details - Simulation Mode

[~ Define different pattems for pre-trigger and post-trigger data captures

©  Collapse Al = Expand Al

@ Easy.switch to Advanced mode

Figure 13. Capture Everything
Check this to exclude SYNC from the data capture.
Check this to exclude OOB Signals from the data capture.
Check this to exclude CONT from the data capture.
Check this to exclude XXXX patterns from the data capture.

Check this to exclude Payload from the data capture. (You may set except
the first # of Dword(s)).

Check this to exclude Align Primitives from the data capture.
Check this to exclude idles from the data capture.

Check this box to allow for the capture of everything except the patterns
that have been added to the Project Tree. When this box is checked,
primitive category is added to the parameter window.

Pre and Post Trigger Capture You may define one set of patterns for capture prior to the occurrence

of a trigger and another set of patterns for capture after the occurrence of a
trigger. The setup of capture procedure is identical for both captures. To
define different patterns for pre-trigger and post-trigger data capture
check the Define different patterns for pre-trigger and post-trigger
data captures check box to enable the Pre-Trig Capture tab.
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Capture Patterns

To define specific patterns for capture, click the Pattern button.

(&) SATAProtocalAnalyzer1

o [ 3]

Project Tree

[= @ SATAProtacolAnalyzerl
-7 Capture

Captue | Trigger | Settings | Motes |
™ Exclude SYNC

€ Evauthing

& Patiem [ EwgdeCONT | T @ Include 300
- [ Exclude 00 Signals [ Excludedsx | - @ Include SYNC
I~ Exclude Payload except |1 pwerdell | & Include CONT
Pagmeters 0L & Include 008 Signals
----- & Include Payload of Data Frame
Fattem | %) Trigger [Non Sequential]
FIS @ Snapshot

FIS Pattem (%) Seltings
----- § Trigger Pasition in Memory = 50%

..... & Caplure Memory Size = 2000 KB
s I -  Piinitive Response Timeout = 16384 Dword
_I- ..... & Spesd =30 Gbps (H1, D1, H2, D2, H3, D3, H4,D4)

<<Femove|l | | ¢ Descrambling = Enabled

----- & Align Transmission Period = 258
B9 Connection Details = Simulation Mode

Data Pattern

Pratocol Errors

™ Excluds pattams

™ Define different pattems for pre-trigger and post-trigger data captures

@ Easy.switch 1o Advanced mode

©  Collapse Al = Expand Al

Figure 14. Choosing Capture Patterns

The Parameters window displays the following pattern capture choice categories:

« FIS

e FIS Pattern .

Choose a parameter

Exclude SYNC
Exclude OOB Signals
Exclude CONT
Exclude XXXX
Exclude Payload

Exclude patterns

e Data Pattern
Protocol Errors

To choose a parameter for capture from any of these categories, highlight
the category in the parameter window and click the Add>> button. This
will open selection dialogs for each of the categories displaying all of the
parameters for that category. All of the patterns added will appear in the
project tree.

Check this to exclude SYNC from the data capture.

Check this to exclude OOB Signals from the data capture.
Check this to exclude CONT from the data capture.

Check this to exclude XXXX patterns from the data capture.

Check this to exclude Payload from the data capture. (You may set except
the first # of Dword(s))

Check this box to allow for the capture of everything except the patterns
that have been added to the Project Tree. When this box is checked,
primitive category is added to the parameter window and Exclude Idle
choice is enabled.
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(i) SATAProtocalAnalyzerl (=] 5|
Capture | Trigger | Settings | Motes | ofct Trss
= @@ SATAProtocolAnalyzerl
" Eveyihing I” Exclude SYNC = (7 Capture [Exclude)
& Pattem I~ Exclude CONT ¥ Excludelds @ Include 30X
I Evelude OB Signals | Exclude K044 & Include SYNC
I™ Exchude Payload except [ Dword @ Include CONT

& Include O0E Signals

& Include Payload of Data Frame
Paltern | & Excludelde

Primitive: & (%) Tiigger (Non Sequential)
FIS @ Snapshot
FIS Pattem & {7 Settings

& Trigger Pasition in Memory = 50%
& Caplure Memory Size = 2000 KB
& Primitive Response Timeout = 16384 Dword
& Speed =30Gbps (H1,D1,H2, D2, H3, D3, H4, D4)
& Descrambling = Enabled
& Align Transmission Period = 258
B9 Connection Details = Simulation Mode

Data Pattein

Protocel Errors

¥ Exciuds pattems
™ Define different pattemns for pre-tiigger and post-tiigges data caplures

@ Easy.switch to Advanced mode o EnuapseAH = Bl |

Figure 15. Exclude Patterns Checked

To remove an item from capture, highlight it in the Project tree and click the
<<Remove button.

Pre and Post Trigger Data Capture

You may define one set of patterns for capture prior to the occurrence of a trigger and
another set of patterns for capture after the occurrence of a trigger. The selections and
setup procedure is the same for both, the Pre-Trigger capture and the Post-Trigger
capture. Check Define different patterns for pre-trigger and post-trigger data capture
to enable the Post-Trigger tab.

ATAProtacolAnalyzer1 =] 3]

Pre-Triager Captune | Trigger | Post-Triager Captune | Setings | Motes | Protect Tree

=@ SATAProtocolAnalyzerl

© Eventhing I”' Exclude SYNC ) Pre-Trigger Capture
& Pattem ™ Exclude CONT & Inchude K
- I Evclude 00 Signals [ Exclude 44X & Include SYNC
I Exclude Payload except [I Dordls] & Inchude CONT
Parameters & Include 008 Signaks
% Include Payload of Data Frame
Pattsm | [#] Trigger [Non Sequential)
FIS @ Snapshat
FIS Patten [* Post-Trigger Capture
@ Evething
Data Pattem @ Include 334
Protacol Enrs i 3 Inchuke STNE

<< FBemove, ¢ Include O0B Signals

@ Include Papload of Data Frame

@ Excludelde

Setlings

& Trigger Position in Memary = 50%

¢ Caplure Memory Size = 2000 KB

@ Piimitive Response Timeout = 16354 Dword

¢ Speed=3.0Gbps (H1.D1.H2. D2.H3. D3, H4. D)
g g ¢ Desoiambling = Enabled

¥ Define differsnt pattems for pre-tigger and post-higger data caphures © Ao Trarecion Petod = 253

&% Connection Details = Simulation Mode

@ Easyswitch to Advanced mode @ Collapse Al = Expand Al

Figure 16. Post-trigger Capture Dialog Enabled
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Defining Patterns

To select an item for capture, either highlight the category and click the Add>> button
or double-click the category to open a corresponding definition dialog.

Primitive Double-click Primitive (Available only if Exclude Patterns is checked) to
open the Primitive selection dialog.

x
0K
Primitive: vl [~ NOT

Cancel

W H H2 WH3 M H4
D1 VD2 WD3 D4

Check Al | Uncheck Al

Select the desired primitive and click OK.
FIS (Frame Information Structure) Double-click FIS to open the FIS Type selection dialog.

FisType x|
-Format |
FIS Type: | lany Type ® :1 " Binary

Register Host to Device | 0x27 ' Hexadecimal
Register Device to Host | 0x34 - w
& [ ShowH Set Device Bits 0x01
DMA Activate 0x39
DMA Setup 0x41 Value |
FIS Type | BIST 058
FI0 Setup 0x5F
FM Pt |t 06

VH WMHz VH3 ¥ H4
VD1 WD2 D3 ¥ D4

Check All | Uncheck Al

Click the down arrow next to the Type drop-down list box, choose a FIS
type to capture and click OK. Repeat for additional types.

Available FIS Types:

* Register Host to Device * BIST
* Register Device to Host * PIO Setup

* Set Device Bit * Data
*  DMA Activate * Any Type
*  DMA Setup
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FIS Pattern Double-click FIS Pattern to open the FIS Pattern selection dialog.
x|

Format
FIS Type: | Fiegister Host to Device  0x27 j " Binary
(% Hexadecimal I
Cancel

I~ Show Reserved and Obsolete

Parameter Value -
FIS Type 0x27: Register Host ta Device
PM Port
C ?
Command
Features
Sector Mumber

Cyl Lowe

Cyl High
Dev/Head
Sector Num [exp)

FEXREXRR XX

Cyl Low [exp)

M H H2 ¥ H3 | H4
DI WD2 MD3 ¥ D4

Check Al Uncheck All

The FIS Pattern dialog opens with the default FIS Type as Register Host
to device. To choose another available FIS Type click the down arrow

next to the FIS Type list box.
Format—
FIS Type: IHegisterHosl toDevice | Ox27 j " Binan
Reaister Host to Device | Ox27 + Hexa

Register Device toHost | 0x34
[ ShowF Set Devi;e Bits 041
DM Activate %39
DMA Setup Oxd1 Value
FIS Type g:gTS g”gg t to Device
etup b
PMPot | ata 0xd
c Yendaor ®

Choose the desired FIS Type and complete the corresponding dialog.
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FIS Types
Register Device to Host

Fspaccern x|
Foimat———
« Binay
& Hexadecimal
Cancel
[~ Show Reserved and Obsolete
Parameter Value | =

FIS Type 0x34: Register Device to Host

PM Port K

I ?

Status XX

Error W

Sector Number b

Cyl Low el

Cyl High W b

Dev/Head b

Sector Num (exp) b

Cyl Low [exp) pod ll

VH VH2 WHI [ H4

VDol Mp2 VD3 D4

Check &ll Uncheck Al
Set Device Bits
Frspattern |

FIS Type: [ 5e Device Bits a1 x| | ¢ Binay
% Hexadecimal

I Show Reserved and Obsclete

P Value I

FIS Type 0x41: Set Device Bits

FM Fort it

! ?

N ?

Status Lo ?

Status Hi ?

Enor b

M H MH ¥HI ¥ H4
Mol MDp2 MD3 ¥ D4

Check All Uncheck All
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DMA Activate

DMA Setup

|
Farmat
FIS Tope: [ DMa Activate R ( " Binaty ok |
+ Hexadecimal
Cancel I
™ Show Reserved and Obsolete
Parameter Value ‘
FIS Type £ 0x39 DMA Activate
PM Port R
MH FH FH3 W Hi
#D1 D2 MD3 D4
Check Al Uncheck All
R . =

~Format
FIS Type: | Dt Setup 01 x| | € Binay o]
' Hexadecimal
Cancel

[~ Show Reserved and Obsolete

Parameter Value |

FIS Type Oxd1: DMA Setup

PM Port ®

D i?

I %

A ?

DMa Buffer id Low SODGLH0,

DM Buifer id High RARHARAH,

DMA Butfer Offset AR

DMA Buifer Transfer Count et

MH H ¥HI ¥ H4
¥pl VD2 MD3 VD4

Check Al I Uncheck All
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BIST

PIO Setup

Data

x|

Format
FIS Type: [ BiST wee x| | Binay
+ Hexadecimal

I Show Ressived and Obsolete

DK I
Cancel

Parameter | Value ‘ ﬂ
PM Part X
L2 ?
P ?
F ?
L ?
5 ?
A 2
T ?
Data[7:0] heod
Data[15:8] e
Data[23:16] e ;I
M HI M Hz W H3 W H4
D1 D2 MD3 D4
Check Al | Uncheck All
x|

Format
FIS Type: [FI0 Setup | | pinay
(+ Hexadecimal

[~ Show Reserved and Obsolete

DK I
Cancel

Parameter Value

‘ -

FIS Type 0x5F: P10 Setup
PM Part
D

I
Status

Enror

Sector Number
Cyl Low
CylHigh
Dev/Head

EREEHERX

x|

Format
FIS Type: [Data wis | | Binay
(+ Hexadecimal

[~ Shaow Reserved and Obsolete

DK I
Cancel

‘ -

Parameter Value

FIS Type i
PM Port

Data [Dw/0] HARRARA,

Data [DW/1) SOBSHH

Data [DWw2] facnecd

Data [DW3] IR

Data [Dw4] basaaassd

Data [DWw/5] praciacee

Data [DWwE] HHARRARA

Data [DWw/7] S0

Data [DWw/8] HAARRHRR

MH MH2 MHI W HY
D1 D2 D3 D4

Check All Uncheck Al
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Vendor
5|

Format
FIS Type: [Vendor % =l ¢ Binay e |
Number of DWORDs: [1 = = Hesadecimal | Cancel

I Show Reserved and Obsolete

Parameter ‘ Value r
FIS Type [
Data (24 bits) HRRRA

VMH MH2Z VHZ W He
FDp MDp2 D3 W D4

Check Al Uncheck Al

Data Pattern Double-click Data Pattern to open the Data Pattern definition dialog.
Data Pattern 5‘
R =
: l_ & Hexadecimal Cancel

Datalifset [0 Dwords [0-2047)

[ K owl | RO Dwd
[ DK ow3 | WA [owz
| DMK OwS | R [owa
[ R O | RS [DwE
[ AR [owa [ RRRRRRAR [ow8’
[ T [owit | TR [wio
[ 0GR (w13 | YOO [owi2
[ RIGHRR (w5 | TR Owid

FHI FH2 FH: H
FDol Fp2 D3 VD4

Check All Uncheck All

Enter the data pattern(s) for capture and click OK.
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Protocol Errors Double-click Protocol Errors to open the Protocol Errors selection dialog.
fProtocolrmors x
Protocol Errors:

[ Code Violation | oK I

O Disparity Error

[J ALIGN Enar ﬂl
. |JFIS Signaling Latency Error

| [ FIS Invalid State Transition (Unexpected Primitive)

[ FIS Invalid State Transition [Primitive Timeout)

[ Frame Type Error

[ Frame Length Eror

[ Frame Direction Error

[ CRC Error

Check Al I Uncheck Al
| Port: ] X

M H W H2 W H3 ¥ H4
] ¥Dl D2 VD3 ¥ D4

Check &l | Uncheck Al |

Check the desired Protocol Error(s) for capture and click OK.
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Triggering Setup

The Trigger tab, in the analysis project dialog, allows the user to specify when the
analyzer will complete a data capture. Three trigger modes are available. A default
Don’t Care (Snapshot), Manual Trig and Pattern.

When a data capture is started with Don’t Care (Snapshot) selected, the analyzer will
trigger on the first data sample collected. Starting a data capture with Pattern selected
the analyzer will trigger when specific pattern(s) are detected in the captured data
stream. The following are three ways to trigger the analyzer with Pattern selected.

e Trigger on any pattern (Any Trigger Mode)
* External

» Trigger on a sequence of patterns (Sequential Trigger Mode)

Snapshot Mode

To trigger immediately on any pattern, check the Don’t care (Snapshot) button.

(& SATAProtacolAnalyzer1 =lolx|
Capture  Trigger 1 Seltings | Notes | Frofect Tres
8 @ SATAProtocolAnalyzerl
1 i =7 Caplure
€ Manuel Trig @ Evanihing
" Pattem @ Include X0

& Include SYNC

Parameters @ Include CONT
& Include OO Signals
& Include Payload of Data Frame
¢ Exclude Idie

=- (A Trigger (Non Sequential]
@ Snapshot

] @ Settings
& Trigger Position in Memory = 50%
& Capture Memary Size = 2000 KB
& Primitive Responge Timeout = 16324 Dwaord
& Speed=3.0Gbps H1. D1, H2, D2 H3.D3. H4.D4)
& Run Paltemn Generator = Off
& Descrambling = Enabled
& Align Transmission Period = 258

% Connection Details = Simulation Mode

@ Easy.awitch to Advance mode @ Colapsedl | = Exparddll

Figure 17. Default Trigger Selected

Manual Trigger Mode

In the Manual Trigger mode the analyzer captures bus traffic continually until you
click the Stop Hardware button on the analyzer toolbar which triggers the analyzer.
To perform a manual trigger, check the Manual Trig option button.

Any Trigger Mode

In the Any Trigger mode, triggering occurs whenever any of the patterns selected are
detected. The procedure for selecting trigger parameters is identical to that for
selecting capture parameters. Many of the pattern selections are also identical.
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To define patterns for triggering check the Pattern button in the Trigger dialog.

o] o [ 3]
Capture  Trigger ISBIIIgsI HNotes | Project Tree
: = @ SATAProtocolAnalyzer2
£ Don't care [Snapshot) =) Capture (Exclude)
€ Manual Trig & Eventhing

@ Include 00X

@ Include SYNC

Parameters @ Include CONT

& Include OOB Signals

& Include Payload of Data Frame

Pattemn B

Timer @ Exclude Ide
Timeout ) Trigger (Non Sequential)
Extemal Trigger & [ Settings
& Tiigger Fosition in Memory = 1%
Bus Condition Add & Captue Memary Size = 10000 KB
Symbol — & Fiimitive Fespanse Timeout = 16384 Dword
Primitive ¢ Speed=AutoSpeed (11, T1.12.T2,13. T3.14.T4)
Fis ¢ Descrambling = Enabled
FIS Patiem L & Align Transmission Period = 258
ATA Command &% Connection Details = Simulation Mode
ATA Command Pattem
ATARI
Bl
I~ Define Sequential Trigger Mode

@ Easpswitch lo Advanced mode & Colapse Al = Expand &l

Figure 18. Select Patterns for Trigger

The Parameters window displays the following trigger pattern choice categories:

*  Timer »  FIS Pattern
*  Timeout ¢ ATA Command
» External Trigger * ATA Command Pattern
*  Bus Condition * ATAPI
*  Symbol *  Soft Reset
*  Primitive * Data Pattern
« FIS *  Protocol Errors
Choose a parameter Either highlight the category and click the Add>> button or simply

double-click the category to open a corresponding definition dialog.

To remove an item from trigger, highlight it in the Project tree and click
the <<Remove button.
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Timer

Selecting a timer for a trigger in the Any Trigger Mode limits the time that the
analyzer looks for selected triggering conditions before triggering. The timer is
activated when the Project is run. If none of the other selected triggering conditions
occurs during the timers active time the Analyzer will trigger at the end of the time set
for the timer.

A timer may be set independent of any other trigger condition. This unconditionally
triggers the analyzer when the set time expires.

To set the timer value, double-click Timer in the Patterns window of the Capture
Project dialog to open the Timer dialog.

x

Timer Value: |1 Milli Seconds
~TimeUpit——— Cancel

" miliseconds
" microseconds

Check the Time unit desired and enter a Timer Value and click OK.

Timeout

Choosing timeout as a trigger condition allows you to define a timer with a timeout
value that is reset to 0 and started by the occurrence of any events that you add to the
Start Events list. You may then add one or more events to the End Events list and then
choose a trigger to occur if an End event occurs before the timer expires or if the timer
expires before the occurrence of an end event. The Start and End events are added and
defined identically to the way the patterns to be captured are defined and added.

Timeout Pattern l‘

Paltern [~ Start Events |

RS
Add >>

Bus Condition

Symbol Remove <<

Primnitive

FIS
FIS Patten End Events
ATA Command

ATA Command Pattern
ATAPI

Soft Reset
=

Note : Logical OR operator applied on added events.

Timeout value : |1 & miliseconds " microseconds

Trigger mode

% Trigger if the 'End Event(s)' occur(s) before the timer expires
" Trigger if the timer expires before the 'End Event(s)' occur(s)

Note : Start Event(s) reset(s]) the timer uncoditionally.

0K Cancel
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External Trigger

You may trigger on an external trigger which is available for both, the Combinational
and Sequential triggering modes. To set up the trigger click the External Trigger
category.

x|
oK I

¥ Positive Edge

" Negative Edge Cancel |

" LevelD
" Levell

Check a desired triggering condition button and click OK.
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Bus Condition

Double-click Bus Condition to open the Bus Conditions selection dialog.
g

— Conditions
oK
" Electical Idle l_l
™ Electrical Burst Cancel |

[~ COMRESET

[~ COMINIT

I Host COMWAKE
™ Device COMWAKE

Check all I Uncheck &ll

MH MH2 WH3 [V H4
D1 D2z WD [V D4

Check all Uncheck Al

— Count
Expected number of occurrences on each link: |1

Check the desired Conditions to trigger on and click OK.

Symbol
Double-click Symbol to open the Symbol selection dialog.

&+ K Symbal K28.3 = I

K28.3 Cancel
" D Symbol

VHI W H2 v H3 v H4
VDl WDz VD3 v D4

i,

Check All Uncheck All

Count
{Expected number of occurrences on each link: l1

Click the down arrow next to the K Symbol dropdown list, choose a symbol to trigger
on and click OK. To choose a D symbol click the D symbol option button and enter a
Hex value for the symbol.
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Primitive

Double-click Primitive in the Patterns window of the Trigger dialog to open the

Primitive dialog.

Primitive:

v H4
v D4

IV H1
v D1

Check 4 R_RDY

Count
’7 Expected number of occunrences on each link: |1

Click the down arrow next to the Primitive dropdown list, choose a primitive to trigger
on and click OK. Note: Checking the box to the right of the Primitive Type allows use

of the logical NOT function.

FIS (Frame Information Structure)

Double-click FIS to open the FIS Type selection dialog.

x|
FIS Type: Any Type X

i~ Format
' Hexadecimal
Cancel

Value l

Reqgister Host ta Device  0x27
Register Device to Host 0134
I= ShowH Set Device Bits 0x01
DMA, Activate 0x39
DMA Setup Oxd1
FIS Type BIST 0x58
PI0 Setup 0x5F
PM POl (D ata 0wl

v H3
¥ D3

IV H4
v D4

vV H1
¥ D1

Check Al | Uncheck Al

v H2
¥ D2

Click the down arrow next to the Type drop-down list box, choose a FIS
type to trigger on and click OK. Repeat for additional types.

Available FIS Types:
*  Register Host to Device
* Register Device to Host
*  Set Device Bit
*  DMA Activate
* Any Type

DMA Setup
BIST

PIO Setup
Data
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FIS Pattern

Double-click FIS Pattern to open the FIS Pattern selection dialog.

FIS Pattern x|

Format
FIS Type: | Register Host to Device  0x27 j " Binary
(+ Hexadecimal Cancal

I~ Show Reserved and Dbsolete

Parameter Value
FIS Type 0:27: Register Host to Device
PM Poit
[
Command

Features

——

Sector Number
Cyl Low

Cyl High
Dev/Head

Sector Mum [exp)

FERRXERE VX

Cyl Low [exp)

FH ¥ Hz WM H3 [ H4
D1 D2 D3 D4

Check All Uncheck All

The FIS Pattern dialog opens with the default FIS Type as Register Host
to device. To choose another available FIS Type click the down arrow
next to the FIS Type list box.

FIS Pattern

Format—
FIS Type: I Register Host to Device 0427 j " Binan
Register Host to Device |0 % Hexs

Reaister Device to Host
[ ShowF Set De\-'i;e Bits OxA1
DMA Activate 0x39
DA Setup Oxd1 Value
FIS Type g:gTS g”gg t to Device
etup b
PMPOt | b ata 0ed6
C Yendor b

Choose the desired FIS Type and complete the corresponding dialog.
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ATA Command
Double-click ATA Command to open the ATA command selection
dialog.
]
& Hexadecimal Cancel
I™ | Show Reserved and Obsolete
Parameter Value |
Command ¥ Any Command
PM Port x
VHI ¥ H2 ¥ H3 ¥ H4
VDl D2 MD3 VD4
Check all Uncheck All
(Ei:’;led number of occunences on each link: |'1_ |
Click the down arrow next to the Command list box, choose an ATA
command and click OK. A powerful triggering choice is Any Command
that will cause the analyzer to trigger on any ATA command.
Note: The command code and feature set are not the only parameters that describe an ATA

command. If parameters such as LBA and sector count are required, you must use the
ATA Command Pattern dialog.

ATA Command Pattern

Double-click ATA Command Pattern to open the ATA command pattern
selection dialog.

x|
Farmat
Command: | &ny Command ® j " Binary
Check Power Mode 0E5 4||  Hexadecimal Cancel
Configure Stream 0x51
™ Show A Device Configuration Freeze Lock 0xB1.C1 J
Device Configuration Identify OxB1,C2
Device Configuration Restore 0xB1,CO Value | -
Command| Device Canfiguration Set 0xB1.C3
—— Device Reset 0x 8
Download Miciocode 0x92
Sector N Eyer te Device Diagnostic 0x90
Cylinder L{ Flush Cache 0sE7
Cylinder H| Flush Cache Ext OxEA
DEV/H Gt Media Status O0xDA  *

Sector Num(exp)
Cylinder Low(exp]
Cylinder High[exp)
Features(exp)

2E¥XR

¥ H1
v D1

M H2 ¥ H3 [ H4

¥ D2

VD3 v D4

Check All Uncheck All

Count
[ Expected number of accurrences on each link: |1 |

Click the down arrow next to the Command list box, choose an ATA
command and click OK.
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ATAPI Pattern
Double-click ATAPI to open the ATAPI Pattern dialog.

ATAPI Pattern x|
~Type Format
5 0K
(¥ Any ATAPI Command © MMC4 (" SPC3 SSC2 " Binary ;I
(& Hexadecimal Cancel
Command Type: | Any Command ¥ j —I
COBTspe:  [any COB Type =]

& Byte Command
[~ Show Reserved 10.Eiyte Command

12-Bute Command
Par{ 16-Eyte Command Value

Opesation Code  LLona LBA 16-Byte Command

PM Port b

VH MHZ WH: ¥ H
ol Dz Dz D4

Check All Uncheck All

Count
(Expeﬂsd number of occurrences on each link: |1

Select the pattern Type by checking the corresponding option button.

Soft Reset
Double-click Soft Reset to open the Soft Reset dialog

x|

o [
Cancel |

FH FH2 FHI ¥ Hé onee

VD1 MD2 MD3 v D4

Check Al Uncheck &l

r— Count
E=pected number of occurrences on each link: ||:|
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Data Pattern

Double-click Data Pattern to open the Data Pattern dialog.

patapattern x|
G

" Binasy.
Port: I ,
@ Hexadecmal Cancel

Data-
Data Offset |0 Dwords [0-2047]

RN Dl R [Dwd
MG |Dw3 R [Dw2
R Dws AR [Dws
W0 Dw? Py [Gb
Y0000 [T SR [Dw8
Ey o KOGOO0A [Dw10
MR [owia KOROO0A [owiz
KOO [Dw15 SO0 [owid

FH FH2 FHI F H4
Fb0l FWD2 D3 F D4

Check All Uncheck A1

Count
’;xmdedmrheldnccmmmﬁchik

Enter the desired patterns and click OK.Protocol Errors

Double-click Protocol Errors to open the Protocol Errors dialog.

| Protocol Errors x|

Protocol Erors:

[ Code Viclation | oK I
[ Disparity E rror

[ ALIGN Errar ﬂl
[ Fis Signaling Latency Error

[ FIS Invalid State Transition (Unexpected Primitive)

[ FIS Invalid State Transition [Primitive Timeout)

[ Frame Type Eror

[ Frame Length Error

[ Frame Direction Error

[ CARC Eror

Check all I Uncheck All
‘ Paort: %

IV Hl W Hz ¥ H3 [v H4
VD VD2 VD3 VD4

Check A | Uncheck Al |

Check the protocol error(s) that you wish to trigger on and click OK.

Port and Direction You may define the port and direction for each trigger by checking or
unchecking the corresponding H and/or D check boxes.
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Sequential Trigger Mode

Timer

Note:

In the Sequential Trigger mode, triggering occurs whenever a specific sequence of
patterns are detected. The sequence is established by the order in which the triggering

patterns are defined.

Patterns such as Primitives and Symbols or Frames occurring very close together on
different ports will cause an error in triggering.

To define a triggering sequence, check the Define Sequential Trigger Mode and
enter triggering patterns in the sequence that you would like to trigger.

! SATAProtocolAnalyzer2

Captwe  Trigger |Semngs| Motes |

" Don't care [Snapshot]
" Manual Trig
* Pattem

Parameters

Pattein

Tirrier
Extemal Trigger

Bus Condition
Symbol
Primitive:

FIS

FIS Pattem
ATA Command

AT Command Pattem
ATAFI

Soft Reset

o [ 5]

Froject Tree

[=-@ SATAProtocolanalyzer2
2.4 Capture
& Eventhing

@ Includs 30004

¢ Include SYNC
¢ Include CONT
¢ Include DOB Signals
¢ Include Payload of Data Frame
¢ Exclude Idie
(&) Trigger (Sequential)
=¥ Settings
& Trigger Position in Memoty = 50%
§ Capture Memory Size = 2000 KB
& Primitive Response Timeout = 16384 Dword

& Run Paltemn Generator = Off
& Descrambling = Enabled
& Align Transmission Period = 258
&3 Connection Details = Simulation Mode

i@ Easyswitch to Advance mode

& Collapse Al

& Speed=3.0Gbps (H1,D1,H2, D2, H3, D3, H4, D4)

= ExpandAll

Figure 19. Select Sequential Trigger Mode

The sequential triggering mode offers the option of triggering on a timer
or inserting a timer in the triggering sequence to delay detection of the
next pattern in the sequence. To insert a timer in the trigger list Double-
click Timer to open the timer definition dialog.

Timer Yalue: [1 Milli Seconds
~ Time Unit
& milliseconds

" microseconds

x|
Cancel

Enter the desired Time Value, choose the Time Unit and click OK.
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Defining Patterns

The definition of patterns for the sequential trigger mode is identical to
the Any Trigger mode with the following exception: the definition dialogs
for triggering patterns have an additional setting, to count the number of
occurrences. This setting allows the user to specify the number of times
that the pattern must occur before triggering or proceeding in the trigger
sequence.

Count
(Expecled number of occurences: |1

Figure 20. Number of Occurrences

Note: The events on each link are counted independently causing a trigger whenever the
number of occurrences on any link equals the specified value.

Triggering order

As triggering patterns are defined and added they are displayed in the
Project Tree sequentially in the order that they were entered under the
Trigger On category. When the project is run, the analyzer will detect the
occurrence of each pattern in order and trigger on the last one.

The sequence of triggering patterns can be re ordered if desired. To
change the sequence order, highlight a trigger pattern and use the Up or
Down arrow to move it to a new position.

@ Estemal Trig = Positive Edge
ERIEEE us Condition
@ Electiical ldle = Not Checked
v Electical Burst = Checked
v" COMINIT/COMRESET = Checked
@ COMWAKE = Not Checked
@ Direction = Port2, Port1, Portd, Port3, Port6, Port5, Port
@ Expected number of occurrences = 1

Add >> i
« Hemogel &%) Settings

& Trigger Position in Memory = 50
il : @ Capture Memory Size = 2000 KB
& Primitive Response Timeout = 65000 Dword
LI & Speed=1.5Gbps (Port1,2,3,4,5,6.7.8)
H & Run Pattern Generator = Off

& Nacrramhblinn = Frahlad
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Project Settings

To set project options click the Settings tab.

Memory Size

@ SATAProtocolAnalyzer2 i Bl

Host Emulator | Advance Mod | Host Seting Seltings | Ntes |

~ Trace Msmory Status:

Tiigger Pogiion In Memery """
1%

 Entire Memory
& Partial Memory 2000 kg (Upto 2048 MB)

Sample File Mame: |C:\Program Files\Catalyst\SATAT x\U J
I~ Auto Run Humberof Fits ]

Bnalyzer Settings
Primitive Flesponse Timeout | 16384 pwoRD

™ Disable desgrambling
ALIGN Transmission Period:

256 @ 258 Protocol Eror Mask ... ‘
Speed
¥ H1.D1: [AutoSpeed T| | H3.D3: IM
W H2.02 [autoSpeed | W HA.D4 [4yo5peed =

@ Advanced switch to Easy mode

Figure 21. Setting Project Options

To reduce the capture memory size, check Partial Memory and enter the
desired buffer size if you want to partition the trace memory for multiple
captures or, check entire memory to allow capture for the entire memory
if you want to capture the maximum amount of trace data.

Note: In cases where the size of a data packet exceeds the set buffer memory allocation, the
project will run, but no capture will result. In such cases you must increase the buffer
memory size to a value greater than the packet size.

Trigger Position

Sample File Name

Align Transmission period

Auto Run

Pre-Trigger is set by default at 50% which defines the percentage of data
to be captured before and after the triggering event. You may change this
percentage by dragging the slider to the desired value.

The capture of the specified percentage of the data prior to the triggering
event cannot be guaranteed and may in some cases be 0. This can occur in
cases where the triggering event occurs before the required number of
pre-trigger event data can be stored. In these cases the data display will
show fewer than the specified data points prior to the triggering event. For
more detail see “Trigger Position” on page 47.

Click the ellipses next to the Sample File Name text box and choose a file
name and location for the results of your current project.

Click the desired option button.

To repeat the current capture and trigger setup automatically, check the
Auto Run checkbox and enter the number of times in the Number to
Run text box. The capture and trigger will repeat automatically for the
specified number of times and the results saved in consecutively
numbered Sample.sts files.
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Disable descrambling Check this option to view scrambled data.
Primitive Response Timeout Specifies timeout value to detect a primitive response timeout error.

Choose Port Speed Click the down arrow next to the port speed box and choose a port speed.
The default is Autospeed.

Note: If a Port check box is unchecked the analyzer will not capture any patterns for that

Port. The trace memory for that port will be allocated to it’s adjacent Port. e.g. H1, D1
<->H2, D2 or H3, D3 <-> H4, D4.

Protocol Errors Click the Protocol Error Mask...button and check any or all of the
protocol errors to be excluded from the capture.

1;
Protocol Errors:
Code Violation 0K I
Disparity Enor
[ ALIGN Enor Cancel |
FIS Signaling Latency Error
FI5 Invalid State Transition [Unexpected Primitive)
FIS Invalid State Transition [Primitive Timeout)
Frame Type Error
Frame Length Eror
Frame Direction Ermor
CRC Eror

Check: Disable Protocol error detection
Un Check: Enable Protacol eror detection

Uncheck All

Figure 22. Protocol Error Mask

Project Note Click the Notes tab on the project dialog to open the Notes dialog. Enter
any relevant information about the project in the Note area.
(&) SATAProtocolinalyzer2 (=l
Captue | Trigger | Setiings Metes | Project Tree
[=-@) SATAProtocolAnalyzer2
Project Mame:  [SATAPiotocolinalyzer? S/ Capture
& Evenything
Mote: Description of the curtent project =] & Include 30X

& Include SYNC
& Include CONT
& Includs DOB Signals
& Include Payload of Data Frame
¢ Excluds Idle
&) Trigger (Sequential)
g Settings
& Trigger Position in Memary = 50%
& Capture Memary Size = 2000 KB

LI @ Primitive Response Timeout = 16384 Dword
Creation Date: lnma:-:s on Tuesday, Ma-01-05 & Speed=3.0 Gbps (H1. D1, H2,02.H3.03.H4,04)
& Run Pattem Generator = Off
Last Modified: INol saved yet.  Descrambling = Enabled
& Align Transmission Pesiod = 258
Last Aun: Mok run yet. &3 Connection Details = Simulation Mode

@  Easpswitch to Advance mode © ColapseAll | = ExpandAll
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Trigger Position

The amount of data to be captured before and after the trigger point may be set as a
percentage of pre-trigger in trace memory, between 1% and 99%. This may be done
by positioning the pre-trigger slider to the desired percentage. This feature allows the
evaluation of bus activity leading up to and after the triggering event. The operation of
the pre-trigger in the trace memory is conceptually illustrated in Figure 23.

Pre-trigger Data is the capture of the specified percentage of the data prior to the
triggering event. The amount of data captured cannot be guaranteed and may in some
cases be 0. This can occur in cases where the triggering event occurs before the
pre-trigger data can be stored. In these cases the data display will show fewer than the
specified data points prior to the triggering event.

DATA MEMORY

PRE TRIGGER —
ALL
% PRE TRIGGER PARTIAL
DATA % PRE TRIGGER
DATA
TRIGGERING EVENT —
ALL SPECIFIED ALL SPECIFIED
POST TRIGGER DATA| POST TRIGGER DATA|

Figure 23. Pre-Trigger Example, 20% Pre-Trigger
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Advanced Mode (User Defined)

This mode expands your Analysis capability by allowing you to program complex
triggering and data capture projects.

The Advanced Mode is implemented as a state machine with up to 23 different states.
Each state may be individually programmed to:

» Trigger on a different event or trigger unconditionally.
*  Capture Everything, Nothing or a user defined pattern.

e Include up to 3 ELSE IF statements allowing a jump to any other state
based on user definition.

» Useup to 3 timers that can be set to a maximum value of 42949 ms. A

timer may be set in the state or continue the one set in the previous
state.

*  Output an external trigger High or Low.

Working in the Advanced Mode

To start working in the Advanced Mode, click the Easy, Switch to Advanced Mode
button in an open Analyzer window.

@ Easy switch to Advanced mode

Set Output Trigger level
Up to 3 timer setup select

SEEeHEd > s (s[[BPPY+ % - ¥p[zAsnrnELnBLLE = oL@

State definition display _ ===

Define If and up to 3 Else If conditions
Set # of occurrences before trigger /

What will be captured
(Same as in Easy Mode)

Go To Next State

What will be excluded from capture

Choose Link for Sequencer setu Add State

— \

b

& sassee | 4

Figure 24. State Programming Dialog
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Setting Trigger Conditions
To set the If and Else If trigger condition:

1. Click in the corresponding Pattern Field and choose a trigger condition from the
open drop down list.

Pattern Cont ‘ Trig | Timer  Ext.Out | Go To

If o (] Mo change j No Jump j
Ele  Timeout o |1 = Mo change j No Jump j
I 1 5 .
Ekse Extemal Trioger | O .. |Nochange J No Jump J
Eke |1 [iz] Mo change v‘ No Jump v‘

Bus Condition

Symbal

Primitive
Cal [~ Set captuie setting of all state as state 0

FIS
& F FIS Pattern v Exclude Idie [~ Exclude ALIGN
b ATA Command [~ Exclude OOB Signal [~ Exclude 3344
€ F  ATA Command Pattern ™ Exclude CONT ™ Exclude SYNC

ATAPI ™ Exclude Payload except IH— Diyard(s)

Soft Reset.

Data Pattern

Protocol Errors

Timer 1 Elapsed

Timer 2 Elapsed

Timer 3 Elapsed

Anything

Figure 25. Choosing a Trigger Condition

2. Define each selected pattern in the same way as in the Easy Mode as described
starting on page 17. You may set a timer for any if or elseif condition.

3. Choose a capture option: Everything, Nothing or Pattern.

4. Ifyou choose Pattern, you may select patterns for inclusion or exclusion.
Clicking the Pattern option enables a pattern definition dialog.

(% Pattern [~ Exclude CONT [~ Exclude SYNC
™ Exclude Payload except a Dword(s)
& Include
</ inc the following Pattemns
" Exclude

Pattemn - [EJFIS [y Type)

Bus Condition

FIS

FIS Pattemn

Data Patten ;I

5. Choose a pattern(s) and click the +>> button to add it for capture or exclusion.
Each pattern selected is defined in the same way as in Easy mode. (see
“Defining Patterns” on page 26.)

6. If an output trigger is required, click the Combo Box arrow in the Ext. Out field
and select the desired output trigger level.

7. To go to another state, click the down arrow in the Go To field and select a state
to go to next. If no other state has been defined choose New State to add a state
to goto.
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Multi - Link Triggering

You may set up different triggering for each link. To set up different trigger conditions
for a link, check the Multi Sequencer check box and select the link for setup from the

Set Timers

Port drop down list.

[V MultiSequencer Port: |H3,D3 'I

H1.D1
H2 D2

D
H4.D4

Figure 26. Multi - Link Triggering Setup

You may set and use up to 3 timers for triggering. Each timer may be set for each state
or set to continue from one set in the previous state. You may set a timer for any IF or
ELSE IF condition. To set up the timers, click the ellipses next to the IF or ELSE IF

condition and define each of the timers in the Set Timers dialog.

Tiner 1
iz Tiner urit

© Contiwe = SetTimer |0 MiliSeconds | @ mli € micio

Timer 2 —
 Contrwe  SetTime: [0 MiliSeconds | & wili ¢ micio

Timer 3
Timer unit
€ Coninue © SetTimer [0 MiliSeconds | & il micio

I Set Timer'is selected t a stote the imer is reset each lime entering that stale. By selecting
‘Continue’ the ti i elapses.

Tiner may be sel at any state as past of efher 11" o “Else " stalements.

Coes

Figure 27. Set Timers Dialog

Useful Key Sequences

The following key sequences are active to assist you in navigating a defined state

machine:
Ctrl+a Add State
Insert Insert State
DEL Delete State
Ctrl+c/Ctrl+Ins Copy

Ctrl+v/Shift+Ins Paste

Up/Down arrow keys Moves selection between states
Page Up/Page Down Page Up and Page Down states
Home Go to first page

End Go to end page
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Project Settings

Prior to running the Advanced mode project, click the Settings tab. The options in the
Settings dialog are the same as for the Easy Mode and are described starting on page

45.

Memory Size

(&) SATAProtocolAnalyzerl =0l x|

Addvance hade  Settings | Nates |

r~ Trace Memory Status:

Trigger Fasiion In Memery | A LE
1% 99

©* Enire Memory
% Pattial Memary 2000 KB [Up to 2048 ME]

Sample File Name: [C\Program Files\Catalyst\ SATAT sl J
I~ Auto Fun Humber of fun: - [20

— Analyzer Setings
Frimitive Fiesponse Timeout: | 16384 purgpD
I~ Disable descrambling

ALIGN Transmission Period
(r‘ 256 &+ 258 Protocol Enor Mask ... ‘
Speed
¥ H1.D0: |AuoSpeed T| W H3.03 [AuoSpesd ¥
¥ H2.02 [autoSpeed x| ¥ HA.D4 [suoSpeed =

@& Advanced switch to Easy mods

Figure 28. Project Settings Page

To reduce the capture memory size, check Partial Memory and enter the
desired buffer size if you want to partition the trace memory for multiple
captures or, check entire memory to allow capture for the entire memory
if you want to capture the maximum amount of trace data.

Note: In cases where the size of a data packet exceeds the set buffer memory allocation, the
project will run, but no capture will result. In such cases you must increase the buffer
memory size to a value greater than the packet size.

Trigger Position

Sample File Name

Auto Run

Pre-Trigger is set by default at 50% which defines the percentage of data
to be captured before and after the triggering event. You may change this
percentage by dragging the slider to the desired value.

The capture of the specified percentage of the data prior to the triggering
event cannot be guaranteed and may in some cases be 0. This can occur in
cases where the triggering event occurs before the required number of
pre-trigger event data can be stored. In these cases the data display will
show fewer than the specified data points prior to the triggering event. For
more detail see “Trigger Position” on page 47.

Click the ellipses next to the Sample File Name text box and choose a file
name and location for the results of your current project.

To repeat the current capture and trigger setup automatically, check the
Auto Run checkbox and enter the number of times in the Number to
Run text box. The capture and trigger will repeat automatically for the
specified number of times and the results saved in consecutively
numbered Out.sts files.

Primitive Response Timeout Specifies timeout value to detect a primitive response timeout error.
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Disable descrambling Check this option to view scrambled data.
Align Transmission period Click the desired option button.

Protocol Errors Click the Protocol Error Mask...button and check any or all of the
protocol errors to be excluded.

Protocol Errors:

x|
Code Violation oK I

Disparity Enor

ALIGN Ennor Cancel
FIS Signaling Latency Error

FI5 Invalid State Transition [Unexpected Primitive)

FIS Invalid State Transition [Primitive Timeout)

Frame Type Error

Frame Length Eror

Frame Direction Ermor

CRC Eror

Check: Disable Protocol error detection
Un Check: Enable Protacol eror detection

Uncheck Al

Figure 29. Protocol Error Mask
Choose Port Speed Click the down arrow next to the port speed box and choose a port speed.

Note: If a Port check box is unchecked the analyzer will not capture any patterns for that
Port. The trace memory for that port will be allocated to it’s adjacent Port. e.g. H1, D1
<->H2, D2 or H3, D3 <-> H4, D4.

Project Note To include some descriptive information about the project, click on the
Notes tab and enter a brief descriptive note about the project.

{E) SATAProtocolAnalyzerl I ] 23

Advance hade | Settings Motes |

Project Name:  (SATAProtocolbnalyzer]

Hote: Information about the current project. =]

Creation Date: ‘DB:SB:!E on Monday, Mar-20-06

Last Modified: ‘Nat saved yel,

Last Rurn: Not run yet.

@ Advanced switch to Easy mode

Figure 30. Project Note
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Exercise and Capture

Not in current version for STX-460.

To perform a capture with Host Emulator generated bus traffic, click File, New and
choose Protocol Analyzer/Host Emulator. Program the Host Emulator and then set
up a capture as described in “Protocol Analysis” on page 17.

Open... Protocol Analyzer J Host Emulator
Close

Performance Analyzer
Save... Ctr+S Performance &nalyzer | Host Emulator
Save As

Device Emulator

Import Emulator program

Print
Print Preview
Print Setup...

Send To >

Exit

Programming the Host Emulator

Click the Host Emulator tab to open the Host Emulator program dialog.

(& SATAProtocolanalyzer2 =100 x|

Host Emulator | Capture | Trigger | Host Setting | Settings | Motes |

Phy reset sequence

s done if required
Insert [1 j’mslamem ATA, | Event Fame[  gégq| X ’7 iz done in each un

" is done manually

4 »
@ Easy.switch lo Advance mode

Figure 31. Host Emulator Program Dialog

A Host Emulator program may be created using ATA commands and events. These
commands may be executed in a program loop or subject to user specified conditions.
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Number of Program Lines to add
Add ATA Command
/ r Add Event

Insert |1 ilinstance[s] ATA_ E"'e“,tl F'“'“El ml < |
Add a Frame 44
Insert Instruction 4f f

Delete Program Line

Add Program Lines To add program lines, enter the number of lines to be added and click the
down arrow on the desired command button.

Adding Host Emulator Commands
Adding an ATA Command

"
Event Frame
X | stm| X ¢
PIO In >
T A write Multiple Without Erase
b CFA Write Sectors Without Erase
DMA Queved »  Download Microcode
»  Security Disable Password
» Security Erase Unit
User Define Security Set Password
Security Unbock
Set Max Set Password .
Sot Mo Uk Click the down arrow on the ATA Command

SMART Write Log : :
Fndh button, click on one of the 6 command categories

il and choose a command or select the User define

Write Multiple Ext Command.
Wrike Port Multiplier
Write Sectors

Write Sectors Ext
Write Stream PIO
Write Multiple FUA Ext

aTA
b,

Note: You may send a SCSI command over the SATA interface by choosing ATAPI and
subsequent options.

Adding an Event

Flamg I

Click the down arrow on the Event button and choose the event Self Test Exit

to be inserted. . PMRequest
PM Response
Wake Up
Soft Reset
QOB Signal
Priritive
Attach
Detach
Power On
Power OFff
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Adding a Frame

Click the down arrow on the Frame button and choose the frame
to be inserted.

sta

Self Test
Host ko Device
DMA Setup
Data
UserDefined

Inserting Instructions

Instructions are logical program elements that allow the definition of how the Host
Emulator program is executed. Using instructions you may define program loops,
make conditional jumps, insert delays and stops.

To insert an instruction, click on a command in the Host Emulator program where you
want the instruction inserted and then click the Insert Instruction button and choose
the instruction to insert.

' Loop End
Goto
IF »

Wait For Any Frame
Delay

Stop

Label

Start Loop Click on the command where you would like to start the loop and then
insert the Loop Start instruction.

cort ] 1

Enter the number of times to run the loop in the number text box or click
the down arrow on the Count Drop-down combo box and choose Infinite.

End Loop Click on the command where you would like to stop the loop and then
insert the Loop End instruction.

End Loop

Add a Label Add a label to any command such that it may be used for conditional and
unconditional jumps. Click on the command you wish to label and insert
the Label instruction.

s |
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Add a Goto

Labels are automatically labeled as Label# sequentially as they are added,

however, you may assign them meaningful names such as STOP and
START.

To insert an unconditional jump to a previously labeled command, insert a
Goto instruction. Then click the down arrow on the Drop-down combo
box and choose the label to designate the destination command.

E oo G

Add an If

To insert a conditional jump to a previously labeled command, insert an If
instruction.

e 1+ ¢ done I lequied
gta] X s done in each run

= is dore manually
Loop End
Goto

If [} Onlast Received Frame

Wait For Any Frame On Last Handshake
Delay On Device Type

Stop On Payload

Label On Last Command Status

On Aborted NCQ Command
On Host Queue Count
On PM Response

Then click the down arrow on the If Drop-down combo box in the
inserted instruction and choose the condition for the jump and then the
down arrow on the Goto Drop-down combo box and choose the label to
designate the destination command.

|'¢1 | : |Reg|s¢a( Device to Host J w

R.--g\ ster Device to Host

For commands with payloads you may specify patterns for a condition by
clicking the options button on a payload instruction and defining the
required pattern(s).

Data pattern to compare with specified command payload I x|
From [0 Dword  Length |1 Dword  [Match =] i3 |

000000 [ D3 pod0etodt [ D2 podesodd| Dwl poetodde:| Dwl Cancel
WWWWW| D (000004 | Dwd
000000 DT podoctod (DI joddetodd | Dwd poctoddd:| Due.
D5 000000 (DT od0odadx D3 [aodadadd Dwi2

PO | Dl 9 pO00000N DwiSPW Dl 7 poool0 | Dwlk
DDA (D23 PSSR DWZZPOOOOOOO( D21 POl | Dw20

Hob0000M D27 pob00000 [DMZB podtosodd D2 pootoddttd Dwad
B (DT R0, (Dl PG o< D2 oo [Dwis
R (DB o000 [Dndd pooosod [DwaE fooocddx [Dwa2
Poeooow[bﬁ}oooompwsamwm[nwwwpws
W@WWWPWWPW P00 Dwdd
WWW|DMP¢0¢W[DM$W\DW

SRR [DET [0 (DB P (D o [Dwdd
WWW Dwsapwww Dw53>¢<>¢<><><><>< Dw52
POOOOOW’W % < [Dw58 % [DwS7 podeddded Dwbe

POMOQO( ’WW |Du62P¢¢¢¢¢00(|DwS1 P¢¢¢¢O¢¢< ‘DWBJ
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Wait for any Frame To wait for the occurrence of a frame in a specific time period, insert a
Wait for any Frame command and enter an expiration time in the time text
box and the next program line to go to.

= vroran s —| e o JBlve __omo E]

Insert Delay To delay program execution insert a Delay instruction. Enter the delay
value (In milliseconds) in the number text box to define the desired delay.

EERCT | et |

Add Stop To define the end of the Host Emulator program, insert the Stop Host
Emulator instruction.

Sample Host Emulator Program

Figure 32. shows a simple completed Host Emulator program.

Host Enelator | Capture | Tiigger | Host Seting | Settings | Notes |
Phy rasat sequencs

e | ota] x| | § ik

ks done marwaly

Command = Input (H) = Se:cwrl(ﬂ) | LBA(HJ DEV(H) | LBAMode(H) PMPot(H) | Protocol Op(lu |
[ DA, a0 04000 ome | oo | ooooano h

Insert 1 instancefs)

(=3 SenCumI(H) LBA(H) | DEV(H) | LBAMode(H) *>  ATA CommendDela 0 Bytes PMPM(H} Pmtu:ul Ogtion
Option button4/
Figure 32. Sample Host Emulator Program
Data For commands requiring data blocks, click the down arrow of the

Payload Data Drop-down combo box and choose from a set of pre-
defined data blocks. If you need a new data block, click the Data Block
icon on the tool bar to open a data block definition dialog. See page 68 for
instructions on creating data blocks.

Phy reset sequence and initiation Will be performed when required by default, but you may choose
to perform it on each run or manually.
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Record and Play

This feature allows the selection of a range of commands in a trace and export them to
a previously saved *.stc file for execution by the Host Emulator. You may choose to
export commands from all available samples, between X, Y cursors or between
designated commands.

To perform this action:

1. Run a capture project or open a previously run and saved captured trace file.

2. Set X and Y cursors if export between cursors is to be chosen.

EHE oK =W
| nlep 50 By D HiD1
oo =

4B PP+ T @ E- % PR +- 8- 4UGLE
3] 114 04 | [ rsjent =0

s oee bt ) | 109 | Swm0) | Er Sectr o 0| O L 80 |_OAA0D | Orubiont 0
[ocsimmmeonernron [0 [+ [ = [ o] == ==

ETTACTEITIAELTTTTR
S S S o S S S | —

remmouaon | 0von | Em00 | a0y | ore0 | 0Dves | BSYO0 AT comanDas, museyes

cenmana

7 Type Fapor o B e 1 o (o) 0
B =re ] Puretol [ cov | conmnton || Fesaes oy §. ostmmbet 00 | OALok 00| GARGOT: | oadied )1 ] S Wik i g1 cALewrimed 0
T I | o s oSS I 2 . o | . | S S |

FMportos | | s 9 00 | Sectortmten 09 | LoD | CoMBMK) | Devbemi09 | Sector amos)00 | Crlow i) 09
[ e [ & [ = | === ==was]

o g (o) 04

[

e rEm
I W I I B

[/
[raemesm_|[ 0 e emm || [T s

o]

Figure 33. Captured Trace Display With Cursors Set
3. Click File and then choose Export to Host Emulator.

File Edit VYiew Configuration Proj
New »
Open...

Close

Save Ctrl45
Save As...
Save As Text/Excel

ost Emulator

Sample Properties

Print... Ctrl+P
Print Preview
Print Setup...

Send To »

1 Simulation. sts
2 ReadDMA.stc

Exit
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* stc file.

ol Emisi | Copnee | | Hos et Satins | Wats |

Extract sample file _

—Range

" AllSample

" From IX-CUISDI

j To IY-Eursol ﬂ

© From [4TA Cmd. ¥ | Mo |1

To|aTACmd. ¥ |Nol1

r |ITIDDI'|! Items
[V Command I~ Fis
—Port
v H1.D1 v H2D2 v H3D3 ™| H4.04

Project Name : IE: \Program Files\CATALYSTASATAT we\Uservriecord_pla I

Export I

Stap |

Cancel |

Figure 34. Export Definition Dialog

Click the ellipses next to the Project Name address bar and select an existing

Choose an export range and item, Command or FIS and click Export.

After the export action completes open the *.stc file that you exported to.

Inaet [T ~iwtancels) :’_&Iﬂl ,’:I ,‘ﬁlﬂ

o sy
=]

instructions and/or additional commands.
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Figure 35. Host Emulator Program With the Exported Commands

You may run this set of commands immediately, or modify it by inserting
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Error and Command Settings

Each command type offers the user the ability to set a variety of command settings
and to introduce errors. Click the Option button on a command line to display the
corresponding Error and command setting dialog.

ATA Error and Command Settings

5
Trigger Source : = 1 Store Payload In Buffer
External Trigger out: |Nochange ¥ | On Command execution Data Offset: |t Diword(s

Retry : 0 Data Length: |1 Dword(s

1 Auto Update LB&
Increament LBA

Generate Error On
I™ Dutgoing Frame |7 WiFiame
™ Incoming Frame [1 th Frame

Affilistion Setting
% Clear Affiliation &fter Command Complete
" Leave Affiliation State Unchanged

=

Figure 36. Protocol Error and Command Settings for ATA Dialog

Register Device to Host

Choose Trigger Source  Click the down arrow on the Trigger Source combo box choose trigger

type and click OK.
External Trigger Out Click the down arrow on the External Trigger out combo box choose the
external trigger level and click OK.
Retry Enter a value for the number of command retries in the Retry text box.
Affiliation Setting Check Clear Affiliation After Command Complete to release device to

commands from other sources or check Leave Affiliation State
Unchanged to retain control of device.

Store Payload in Buffer = Check the Store Payload in Buffer check box and enter values for Data
Offset and Data length in the corresponding text box.

Auto Update LBA Check the Auto Update LBA check box and check the desired auto
update option button.
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Outgoing Frame Settings Check Outgoing Frame in the Generate Error On area and then the
enabled Settings button to display the Outgoing Frame Settings dialog.

=
Frame Name : Register Host to Device Frame Number : 1
™ Frame Type emor I~ Remove Fiame from sequence |~ Delay in sending frame |0 ms
I Frame Length Error I~ Code violation enor ™ NoWTRM
I Disparity eror [” Code Violation on SATA, primitive
Dwiord Offsst: f [ Disparity error on SATA primitive

[~ lgnore XRDY/RRDY sequence
D G e | I~ Delay in HOLD responsefin sending HOLDA)

I~ SOFEnor %) Double. € Ot P [ th Dwod Eiliecoived fekdertz]0 ]
" EOFEnar & Dol € ot || Pimive: — [CONT =
" CRCEnor & frwaid € Omit || Number OF Priniive |1 T |
Reset Cancel
—~Figkd of Frame
@ Destioy € Fil Out ¥ Insert Frame
Field Destioy |i| & Alter curtent frame
FM Post O " Before cunient frame
c O
Command O Type: User Define
faalule.s g ||| UseDefine Frame Data: ’ﬁl CRC "ﬁ
Figure 37. Outgoing Frame Settings
Frame Type Error Check to introduce a Frame Type error.

Delay in sending frame  Check this to remove the frame from the command sequence.
Additionally check as required:

No WTRM

Code Violation on SATA primitive
Disparity error on SATA primitive
Ignore XRDY/RRDY sequence

Delay in HOLD response (in sending HOLDA)

Frame Length Error Check Frame Length Error, choose the type of error to introduce and
click OK.

Code violation and Disparity error

Check these if required and specify DWord offset and the number of error
DWords.

SOF, EOF and CRC errors Check these as required and specify Double or Omit by checking the
corresponding option button.

Insert Frame Check Insert Frame and then click the down arrow on the Type combo
box and choose the frame type. Make sure that you have clicked More.

Note: In addition to the pre-defined frame types you may scroll down the list to User
Defined and enter your own frame data between SOF and EOF.

Insert Primitive Check Insert Primitive and click the down arrow on the Primitive
combo box, choose a primitive and click OK.

Destroy Field of Frame  Check Destroy in the Field of Frame area and check the fields to be
destroyed.

Set Value of Field Check Fill Out in the Field of Frame area and enter desired values for
fields
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Incoming Frame Settings Check Incoming Frame in the Generate Error On area and then the
enabled Settings button to display the Incoming Frame Settings dialog.

Incoming Frame Setting ] X|

Frame Name : Register Device to Host

Frame Number : 1

¥ Handshake erors
* R_ERR

" No Handshake
" Primitive [conT =

— Teminate receiving frame
iving |1— Dwords by sending DMAT
o) |1— Dwords by sending SYNC
€ Send HOLD after |1_ Dwords for |1 times

I Defer Handshake after 1000 ps

oK I Cancel |

(| Termingte after r

' Teminate &f

Figure 38. Incoming Frame Setting Dialog ATI
Handshake Errors Check Handshake Errors to enable selection of errors and primitives.

Check Primitive and click the down arrow on the Primitive combo box,
choose a primitive and click OK.

Terminate Receiving Frame Check Terminate Receiving Frame, choose the termination type and
click OK.

Defer Handshake To defer sending handshake to received commands check the Defer
Handshake after check box and enter a value for the delay.
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Host Emulator Settings

The Host Emulator Settings dialog allows you to select the Port(s) for exercising,
choose to use the Host Emulator or Pattern generator and specify Host Emulator

characteristics. Click the Host Settings tab to display the Host Emulator setting
dialog.

{E) SATAProtocalAnalyzer2

o [ 3]

Host Emulator | Advance Mode Host Seting | Settings | Nates |
Hest Emulator Port

“ H1.D1

 H3.D3
 H2,D2  H4.D4
 Mone & None
Speed: |3.0Gbps ¥ Speed: [30Gbps *
" RunPatten Generater  ———————
Efle Ware: | J

% Run Host Emulator

¥ Auto stop Exerciser when Analyzer stopped
[¥ CONT Usage

Delay between getting HOLD to Sending HOLDA 23 D\words

Dats Frame Papload Size: 512 Btels)
AT Command Execution Time out: 15000 s

Gumie ot

& Advanced switch to Easy mode

Figure 39. Host Emulator Settings Dialog

Check Autostop exerciser when Analyzer Stopped to halt the Host Emulator
whenever the Analyzer is stopped.

Check CONT Usage to enable the specification of Delay between getting HOLD to

sending HOLDA, Data Frame Payload Size and ATA Command Execution
Timeout.

Click the Advanced button to display all settable options.

Advanced Host Setting

X
General | 00B Signal Seuing] Power Managment Seltingl
Align Transmission Persiod: Dword(s) AT T S e R
' Do Nothing

Primitive Respanse Timeout: 16384 Dword(s) " Send Soft Reset
At lign Timeout 1310720 ogg| # ki

Speed Negotiation Failure Options

- Speed Negotiation Failure Tupe:
I™ Speed Negotiation failed after POWER ON £ Not sending Alian
I Speed Negotiation failed after LINK RESET | Not serding non Align

Figure 40. Advanced Settings
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General Settable options:
* Set Align Transmission Period, Primitive Response Timeout and
Await Align Timeout.
*  Choose ATA Command timeout recovery action by checking the
corresponding option button.
*  Specify Speed Negotiating Failure Option(s) and a Speed
Negotiation Failure Type.

OOB Signal Settings Click the QOB Signal Setting tab in the Advanced Host Setting dialog to
specify OOB parameters in the enabled editable fields.
]
General OOB Signal Setting |PowerMmagment5&lHng]
00B Type | Status | Idle Time (OOBI) | ion Time (0OBI) | Burst Time (0OBI) Count |
COMINIT/RESET Accept ~ | 480 800 160
COMWAKE Accept vi 160 280 160 6

|F!gsnlulinn of Idle Time, Negation Time and Burst Time are 20 O0BI

[V Aspnchronous Signal Recovery 0DB Reliy Interval Time: 10000 us

COMWAKE Response Timeout: 533 ns

SATA poit Selection T1 : (ENIEIE 0oBl

SATA port Selection T2: |12000000 00el

G

Figure 41. OOB Signal Settings

Asynchronous signal recovery Set the OOB Retry Interval Time, check the Asynchronous signal
recovery option check box and enter a value for the desired time.

Inter-reset Delay Settings Enter a value for SATA port Selection T1 to specify the inter-reset-
assertion delay for the first event of the selection sequence and SATA
port Selection T2 to specify the inter-reset- assertion delay for the second
event of the selection sequence.

Power Management Settings Click the Power Management Setting tab in the Advanced Host
Setting dialog to specify the settings in the editable fields.

64



Exercise and Capture

Catalyst Enterprises, Inc.

Advanced Host Setting x|

General | OOB Signal Setting  Power Managment Setting |

i~ Device initiated power management
For PMREQ_P :
Response type:  |TVTNNY e

Responsedelay: [T *100us

Minimum number of response primitives: |4

For PMREQ_S :
Response type : ;PMACK s
Response delay : i‘ *100us

Minimum number of response primitives: |4

— Host initiated power management

ul Start when link layer remained in [ mle‘avt\al -

IDLE state more than

[™ Abandon request after 100 *100us

Car

Figure 42. Power Management Settings

Set the required parameters for Host and/or Device initiated power management.

Queue Setting

Return to the Host Emulator Setting dialog (Figure 39.) and click the
Queue Settings button to display the Queue Settings dialog and specify:

Queue Depth

NCQ Error Recovery

Queued/Non-Queued Items Status

NCQ/Queue Command Timeout

x

- NCQ Error Recovery

% Send Read Log Ext when NCO command aborted
" Do not Send Read Log Ext automatically

r~ Queued / Non-Queued Intermix Status
' Prevent sending non-queued commands when queue exists
" send commands freely

—NCQ / Queue Command Time out

& Use ATA command execution time out for Queued and NCQ commands
" Do not lime out queued commands

Queue Depth: |32

o]

Cancel I

Figure 43. Queue Settings Dialog
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Run Pattern Generator  To perform a capture with a Pattern Generator, check the Run Pattern

Generator check box and enter a path to a pattern generator *.spg file in
the File Name dialog.

TAProtocolanalyzerz

=10ix]
Host Emulstor | Advance Mods Host Setting | Sattings | Notes |
Host Ernulator Pott
& H1.D1 € H3,D3
€ Hz.02 € H4.04
© Mane & MNane
Speed: |3.0Gbps ¥

File Mame: |

£ Run Host Emulator
W Autostop Ererciser when Snalyzer

¥ CONT Usage

ing HOLD to Sendng HOLDA

AT Command

cution Tirme oLt

Advanced [ueue Setlings

@ Advanced switch to Easy made

Figure 44. Run Pattern Generator Enabled
See Appendix A for instructions how to create a Pattern Generator file.

Project Settings

Click the Settings tab to display the Project settings dialog.

{E) SATAProtocalAnalyzer2

=101 x|
Host Emulator | Advance Mode | Host Seting Seltings | Nates |
~ Trace Memory Stalus:

Triger Pasition In Memory:

 Entire Memoy 1% 93%

* Partial Memery 2000 KB (Up to 2048 ME)

Sample File Mame: (C:\Program Fles\Catalyst\SATAT xedl J

I~ Auto Run Humberof Funs |20

~ Analyzer Settings

Frimitive Response Timeout: | 16384

DWORD
™ Disable desgrambling
ALIGN Transmission Period:
256 & 258 Protocol Error Mask ... ‘

Speed

¥ H1.D1: [AueSpeed =] H3.03 [Autcspesd 7]
W H2.02 [autospesd x| W HA.D4 [aucspeed x|

@ Advanced switch to Easy mode

Figure 45. Project Settings Dialog
Memory Size To reduce the capture memory size, check Partial Memory and enter the
desired buffer size if you want to partition the trace memory for multiple

captures or, check entire memory to allow capture for the entire memory
if you want to capture the maximum amount of trace data.
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Trigger Position

Sample File Name

Align Transmission period

Auto Run

Disable descrambling

Pre-Trigger is set by default at 50% which defines the percentage of data
to be captured before and after the triggering event. You may change this
percentage by dragging the slider to the desired value.

The capture of the specified percentage of the data prior to the triggering
event cannot be guaranteed and may in some cases be 0. This can occur in
cases where the triggering event occurs before the required number of
pre-trigger event data can be stored. In these cases the data display will
show fewer than the specified data points prior to the triggering event. For
more detail see “Trigger Position” on page 47.

Click the ellipses next to the Sample File Name text box and choose a file
name and location for the results of your current project.

Click the desired option button.

To repeat the current capture and trigger setup automatically, check the
Auto Run checkbox and enter the number of times in the Number to
Run text box. The capture and trigger will repeat automatically for the
specified number of times and the results saved in consecutively
numbered Out.sts files.

Check this option to view scrambled data.

Primitive Response Timeout Specifies timeout value to detect a primitive response timeout error.

Choose Port Speed

Protocol Errors

Project Note

Click the down arrow next to the port speed box and choose a port speed.

Click the Protocol Error Mask button and check any or all of the
protocol errors to be excluded.

Protocol Errors:

x|
Code Violation oK I

Disparity Error

ALIGN Erfor Cancel
FIS Signaling Latency Error

FI5 Invalid State Transition (Unexpected Primitive)

FIS Invalid State Transition [Primitive Timeout)

Frame Type Ermor

Frame Length Enor

Frame Direction Eror

CRC Eror

Check: Disable Protocol eror detection
Un Check: Enable Protacol eror detection

Uncheck Al

Figure 46. Protocol Error Mask

To include some descriptive information about the project, click on the
Notes tab and enter a brief descriptive note.
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Creating a Data Block
You may create the following four types of data blocks for use wherever data fields
are used:
1. Random data pattern
2. Custom data pattern specifically for your application
3. Counter
4. Walking “1” or “0” pattern

To create a data block, click the Default Data Block Button on the Main toolbar
to open the Data Block dialog box as shown in Figure 47.

£, C:\Program Files\CATALYST\SAS\System\DataBlock'DataBlock.dat =101 x|

[Nunbemmata Cel:[16 Column x| CellLengthi[1 Byte x| | @& LSB " MsB ‘ " Binay & Hex © Asci

| ook || Data
0 |1 |2 |3 |4 |5 |5 |7 |B |9 |1u|11|12|13|14|15 - New

0 |E4 E6 F9 EA CF G6C 9A E7 B7 CD DF AZ AA EF 86 6l

E:;’;!’E'D“'a 16 |FE A2 05 GA ES EA B6 OF DC OF B6 DF E2 E4 AF AF Delete

ing Bit Data |

32 |ED Az A3 BE 99 E0 B6 E3 E3 AB BA 95 FE F9 CA (D
48 |BF EF D4 Al 89 FE 87 6E F9 B2 97 EA FB D9 E3 63 Delete Al
64 |BC DC BS 9 AD 9 CD BF EB 61 91 90 C5 87 BS E7
B0 |B3 B0 FS BE C4 04 AD EE FE DS DA EO 81 BC EO AF
96 |FL DC DF 98 E4 9E B6 B2 C3 OF F7 A4 95 D8 C4 C2 oy
112 |CD F3 DO E5 E9 D7 94 AE 99 96 B3 AE D4 9E 63 6D Fatien
128 |6E 98 F9 ED 61 DS AA 93 AG 60 B0 CB OF OF E7 6A
144 |AC CB|CD F4 E6 OF B4 E6 E2 D2 BO ED 9 OD AA B3 Counler
160 |DO 86 A0 F3 D6 C1 83 EA C7 80 BB EC 86 92 A8 9F
176 |AD 9 BB B4 OB |87 |81 EB EA A8 9D FO F1 BC F& A2 = Walking Bit
“en len £c nnlEn o4 e ea Ec e En a7 en A o e 2

Save Load |

Figure 47. Default Data Block Dialog Box
1. To add another data block, click the New button in the Data Block dialog box.

&, C:\Program Files\CATALYST\5AS\System’\DataBlock\DataBlock.dat — DIEI

INunhslnfDahEek:|1E Column j Esannlhh Byte :I = LSB " MSB ‘ " Binary & Hex  Ascil

| osameck || Data
Random Data New
Pattem
Counter Data
‘Walking Bit Data pees
DataBlock15

Delete All

Fandom

Pattem

walking Bit

£l

Figure 48. New Data Block Dialog Box
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2. Choose the number of data columns (Up to 16 Data Cells/Row) and the Cell
length (Up to 16 Bytes/Cell). This is a display function only.

3. Click either the Bin, Hex or Ascii option button to choose a desired number
format.

4. Click either the LSB or MSB option button to choose a desired bit order.

Naming a Data Block

Each new data block is automatically assigned a sequential data block number as it is
created. To assign a unique descriptive name to a data block, right click the data block
name to open the data block edit menu.

Copy
Paste
Delete
Rename
Choose Rename.
E
New Name: ICuslom‘II
cova |
Enter a descriptive name in the New Name edit box and click OK.
% C:\Program Files\CATALYST\SAS'System' DataBlock'\DataBlock.dat _ =101 x]
|Nunbeluf0ala0ells:[15 Columnn ¥| CellLength[1 Byte | ‘ & LSB " MSE | € Binaty & Hex € Asci
| Datagiock | | Data
[RandomData | Address|o |1 [2 |3 |4 |5 |6 |7 |8 |9 [10]1r|12|13 14|15
o |c4|m|EF|Es| {0 e s new |
Walking Bit Data _ b |
Custom 1 Delete Al [
Random
Pattern
Counter
‘Walking Bit
Save Load |

Figure 49. Sample Active Data Block Custom 1

You may enter data in the defined cell structure by choosing one of the four available
methods. Define your own pattern, set a counter, choose a Random Pattern or choose a
Walking Bit Pattern.
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Define Your Own Pattern
1. Click Pattern to open the Define Pattern dialog box as shown in Figure 50.
2. Enter the desired data pattern in the Data Pattern edit box.

3. Choose the number of times that you would like that pattern to be repeated and

click OK.
_ -loix|
| Nurber of Data Cell: 16 Columnn =] T
| DatsBlock | C tppend © Inset O Ovemite
il nd?” y-‘ Addvess: [4 Repeat[2  times | EER
Counter Data
\g;mgfil Data ‘ = | T I ﬁ,
CD 1100110 _l
Random I
Pattemn I
Counter |
Canesl | Walking Bit |
Save Load I
Figure 50. Define Your Own Data Pattern
Address The cell address starts at O for the first data entry and automatically

increments to the next available address as data is written. You may set it
back to a previously defined address to modify its content or insert
additional data at that point.

Insert/Overwrite Data To define if the data in a previously defined cell will be overwritten or
new data inserted after that cell click the Insert/Overwrite button to
toggle to the desired operation.

Counter To use a counter as data click the Counter button, enter a Starting
Number for the counter and the data address that you wish to count to and
click OK.

% C:\Program Files\CATALYST\SAS)\System)\DataBlock’,DataBlock.dat B =101 x|
]the.ufDaual:els:lm Colnn v CellLengthe[1 Bye =] | = LSB " MSB ‘ © Binay & Hex © Asci
Data Block. Dat,
| owmes |T| Al s
andom Dal ress
svo;rk\:;%;l;m " Append Insett " Overwite Delete
Tl Address: [6 Repeat: |1 times Delete All |
 Incremental ' Decremental Fandom I
Iniial Number: [16 _ Paten |
o | =
walking Bit
Save Load I
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Random Data Pattern

Walking Bit Pattern

Save

Figure 51. Set Counter as Data

To use a random data pattern, click the Random button and enter the
number of times that you wish the pattern repeated and click OK.

%, C:\Program Files',CATALYST\SAS! SystemDataBlock'DataBlock.dat =101x|
|Nunbe:ornata5elk<|1s Column | Celllength[1 Byte = | & LSBC MSB [ " Binary & Hex  Asci
| Data Black ‘ | Data
Random Data Md*&sslo |1 ‘2 ‘3 ‘4 ]5 |s |7 |e |9 |1u|11|12|13|14‘15 e
Pattem E6 CD | CD
Counter Data
Visking B Dot x e
R Address Delete A1
€ Append & Inset  © Overwite
Address: |6 Repeat |4 times ﬂl
Pattern
[k ] cwet | e
“walking Bit
Save I Load I

Figure 52. Choose a Random Pattern

To use a walking bit pattern, click the Walking Bit button and choose
either a walking bit of “0” or 17, the walk direction, the start position and
the number of times the pattern is to be repeated.

% Ci\Program Files\CATALYST\SAS\System\DataBlock'\DataBlock.dat =101 x|
INunhslufDalaEsh:lm Column j EsllenIl:|1 Byte ;I ' LSB " MSB ‘ " Binary & Hex € Asci
|| i I—
Random Data Address|0 |1 |2 |3 New |
Fekémn Cé €D |EF [E€ | akingBi: & 0 (1
Counter Data Delete |
‘Walking Bit Data
Custom 1
iecton:  FBHLER e __Deleet |
 Left ->Right
7 o Random I
StatPosionat 0 ——————— 1
Pattemn |
- Addies: G
" Append & Insert 1 Dverwite
‘Walking Bit I
Address: |5 Repeat: |1 times
o |
Load |

Figure 53. Define a Walking Bit Pattern

When you have completed a data block definition click the Save button to
save the newly created data block.
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Creating and Editing Data Blocks as Text

You may create and edit data blocks using a text editor such as Windows Notepad. To
create a data block in Notepad. Launch notepad. Enter a header consisting of [Item1,
Item2, Item3, Item4, Item5] where:

Item1 is the name of the Data Block’

Item? is Size of the Data Block or the number of bytes in the format
Item3 is Format of the data (HEX, BIN, ASCII)

Item4 is the group of bytes defined (1, 2, 4, 8 or 16)’

ItemS5 is the direction (LSB or MSB)

Then enter the data in space delimited Hex format and save as a *.txt text file.

Load data To import Text Editor created data click the Load button in the data block
definition dialog to open the Load dialog.
Look in I_) Datablock =] « &k BB~
Blcustor 1.0
File name:  |custom 1.tat
Files of ype: | Text Files (*txt) 4| Cancel |/
7

Choose the desired file and click Load.

Modify existing data To create a new data block from an existing data block using a text editor:
Select the data block to be edited from the Data Block Name list and click
Save As to open the Save As dialog.

Look in | £ Datablock x|« ®ckE

E] custom 1.kxt

File name: ICusIomﬂ Save

Save as type: |Teut Files (Sequentialy) [*4] =l Cancel

Assign a name to the new data block text file and click Save.

You may now edit the newly created text file using Notepad or any other text editor
and then import it into the data block definition as described above.
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Performance Analysis

Your SATA analyzer incorporates a powerful real time Performance Analysis capability that allows
you to quickly measure performance parameters such as:

Link Usage

* Bus Utilization (Ratio of FIS/Update Intervall)
* Transmission Efficiency (Ratio of Payload Time/FIS Time)
*  Throughput (Amount of data transferred during the update interval)

» Average Payload Size (Ratio of Overall Payload Size/Number of Data
FIS)

* Completed Command Rate
» Data Efficiency (Ratio of Data Payload Time/Data FIS Time)

*  Number of Frame Events

*  Number of Data Frame Events

*  Number of Protocol Errors

*  ATA Command Number

*  Number of Completed Commands

Event Times

» Total Frame Event time
» Total Data Frame time

» Total Data Payload time
* Total Idle time

The results are displayed in any of user selectable formats such as Area, Column and Bar, Line or Pie
chart with 3D and Grid enhancement options for ease of interpretation.

1. The time during which parameters are measured.
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Performance Analysis with Analyzer Only

New Performance Analysis Project To start a New project, click File on the main menu bar, choose
New, and select “Performance Analyzer”.

U File Miew Edit Configurstion Project Setup Tools Window Help
| T oo

- Protocol Analyzer | Host Emulator
l Performance Analyzer
Performance Analyzer | Host Emulstor

& save... Chrl+5
Device Emulator

.I Click the Open Last Saved Performance Analyzer button on the main menu
I' bar to open the last saved performance analysis.

s SATAPerformancefnalyzerl =10] x|

Peiformance Items: ISeltingl Notes |

~ Report Direction

[JLink Usage Analyzer Port-
[ Bus Utilization
[ Transmission Efficiency W H1 [V H2 [V H3 ¥ H4
[ Thioughput
[ Average Payload Size A il i ) o4 [0
[ Completed Command Rate i,
[ Data Efficiency ll_ W01 I H2.D2
=[] Event Counts ‘ ‘
- [ Number of Frame Events [ H3.D3 T~ H4.D4
-] Number of Data Frame Events
- [ Mumber of Protocel Errar I—
-] ATA Command Mumber Fort:j
-] Mumber of Completed Commands
=[] Event Times
[ Total Frame Event Time
[ Total Data Frame Time
[ Total Data Payload Time |

ck &I Uncheck All |

|»

Item Definition

Figure 54. Performance Analysis Definition

Click the corresponding Performance Item check box in the Items area.

Define Performance
Performance may be measured in the following categories:

1. Link Usage including:
Bus Utilization (Ratio of payload time to update interval)

Transmission Efficiency (Ratio of payload time to frame time)
Throughput (Quantity of payload or useful data transferred during

update interval)
Average Payload Size (Ratio of overall payload size to size of number

of data frame)
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¢ Completed Command Rate (Ratio of completed commands to total
commands)
» Data Efficiency (Ratio of data payload time to data frame time)

2. Event Counts including:

¢ Number of Frame Events

*  Number of Data Frame Events

*  Number of Protocol Errors

*  Number of Completed Commands
*  Number of Command Events

3. Event Times including:

e Total Frame Event Time
» Total Data Frame Time

* Total Data Payload Time
e Total Idle Time

4. Click the Setting tab to open the Setting dialog.

The settings dialog allows you to set the Analysis update interval and define the
counter mode.

s SATAPerformancefnalyzerl =loix]

Performance ltems ~ Setting ] Notes |

Update Interval

& Milisecond — |
€ Second = (Imsto 245 minutes)
" Minute
i Counter Mode Analyzer Speed
" Cumulative H'I_D'I:I.ﬂ.ulnﬁpeed zl H3.D3: IAuln‘Speed ZI

& |nstantaneous H2,D2:|Auln5peed LI H4,D4: |AuluSpeed _'J

Analyzer Setting
’7|— Disable descrambling  Primitive Response Timegut: | 16334 DWORD ‘

ALIGN Transmission Period:

256 + 258 Protocol Error Mask ...

—Save To File Setting

| Save tafile
Sample Ne: 100

Fille N ame: I\:"‘\F'I-:wgramFil%:“.\:a‘a\ys"-.'i.'n‘«TM wx\Usert Performancedn _]

Figure 55. Performance Analysis Settings

1. Choose the Update Interval in the range of 1ms to 245 minutes.
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Performance Analysis

2. Set the Counter Mode to either Cumulative or Instantaneous (Cumulative
causes the measurement counters to continually increment and Instantaneous
causes the measurement counters to be reset for each Update interval).

3. Set the Analyzer Speed for each port used.

4. Check Disable Scrambling for the analysis as required and specify Primitive
Response Timeout.

5. Choose ALIGN Transmission Period.

6. To select Protocol Errors for exclusion from the analysis, click the Protocol
Error Mask button and check and or all of the protocol errors to be excluded.

Save the Analysis result

Add a note

51

Protocol Errors:

Code Violation 0K I
Disparity Error

[ ALIGN Enor Cancel I
FIS Signaling Latency Ermar

FI5 Irwalid State Transition (Unexpected Primitive)

FIS Irwalid State Transition [Primitive Timeout)

Frame Type Ermor

Frame Length Enror

Frame Direction Eror

CRC Eror

Check: Disable Protocol eror detection
Un Check: Enable Protacol eror detection

Uncheck Al

To save the analysis result for later review. check Save to file and enter
the path where you would like to save the result.

To assist in interpreting the results at a later time you may include a
descriptive note about the project by clicking the Notes tab to open the
Notes dialog.

=

Pe:lmmanceltemsl Setting Notes |

Project Mame: IPAnaIyzeIZ

Note: A, description of the Performance Analysis project. ;'

Creation Date: [03:55:42 on Wednesday, Sep-08-04

Last Modified: [Noi saved yet.

Last Run: {th Tun pet.

Figure 56. Performance Analysis Descriptive Note
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7. To Perform the defined Analysis click the ' | Run Hardware button

and wait for the result to display.

= Host To Device Chart [Group-1 ] - |I:||£|

wwe off® &=

. FIS Numben74850.0000 )
. Command Numben22455.0000 )

. Command In Number7485.0000 )
. Command Out Numben7485.0000 )

- Protocal Error Numben87306.0000 )

Figure 57. Typical Performance Analysis Results Display

Alternate Display Format You may choose to display the result as 2D, 3D, etc. by clicking the
corresponding “Graphics Setting” on the Performance Analysis
display toolbar.

e — T lz g_|

Columns and Bar Chart
Line Chart

Pie Chart
Switch between 2D and 3D
Show/Hide Grid

Show/Hide Legend Window
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Performance Analysis with Host Emulator

To perform a Performance Analysis with Host Emulator generated bus traffic, click
File, New and choose Performance Analyzer/Host Emulator.

|Eia Wiew Configuration Project Setup Tools  Help

Protocol Analyzer
= oOpen... Protocol Analyzer | Host Emulator
| s Performance Analyzer

Performance Analyzer | Host Emulator

Sayefis

Device Emulator

Print Setup. ..
X
Host Emulstor  Peformance Items | Host Setting | Setting | Notes |
Items: 1~ Report Direction
= [ Link Usage =] || - Anslyzes Port
i [ Bus Utiization
] Transmission Efficiency [ D1l D2l D3 D4
- O Theoughput v HIF H2F H3F¥ Ha
i [ Awerage Papload Size ~ i
D Completed Command Rate En
| [ Data Efficiency
=[] Event Counts L[H.01 [ H2.02
[ Mumber of Frame Events " H3.03 [ H4.D4
. ~[JNumber of Data Frame Events
¢ [0 Number of Protocol Ermor J
] T4 Command Number Port|x
| [ Murmber of Completed Commands =
E-[JEvent Times

[ Total Frame Event Time
[ Total Data Frame Time
-] Total Dists Paylozd Time |

T Cheek ALY Unchesk Al |

FIEmDEFirﬁun

Figure 58. Performance Analysis Definition with Host Emulator

1. Click the Host Emulator tab and program the Host Emulator as described in
“Programming the Host Emulator” on page 53.

2. Click the Performance Items tab and set up the Performance analysis as
described starting on page 74.

Host Settings

1. Click the Host Setting tab and check the Run Host Emulator option button.

e Chose the Emulator Port(s)
* Enable CONT Usage and Accepting Power Management as
required.

* Specify Delay between getting HOLD and sending HOLDA, Data
Frame Payload Size, and ATA Command Execution Time-out.
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Host Emulator | Peiformance Items  Host Selting | Setling |

Host Emulatar Por

L. SATAPerformanceAnalyzer2

=lofx|

Notes |

& H1,D1 € H3.D3
" H2,D2 " H4,D4
 Mone & None

' Run Pattern Generator

Eie Name: |

atoe

[¥ CONT Usage
¥ Accepting Power Managament
Delay between getting HOLD to Sending HOLDA 23 DWords

Data Frame Payload Size: 912 Bytefs)
ATA Command Execution Time out: 15000 ms
Advanced Queue Settings

Figure 59. Host Setting Dialog
2. Click the Advanced button in the Setting dialog to:

Set Align Transmission Period, Primitive Response Timeout and

Await Align Timeout.

Choose ATA Command timeout recovery action by checking the

corresponding option button.

Specify Speed Negotiating Failure Option(s) and a Speed

Negotiation Failure Type.

Advanced Host Setting

General | 00B Signal Seuing] Power Managment Selkingl

Align Transmission Period: Dword[s)

Primitive Response Timeout: 16384 Dword(s)

1310720 QoEl

Await Align Timeout:

Speed Negotiation Failure Options

[ Speed Negotiation failed after POWER OM

™ Speed Negotiation failed after LINK RESET

AT Command timeout recovery action
' Do Nothing

" Send Soft Reset
€ Hard Reset

- Speed Wegatiation Failure Type:

= Not sending Align

£ Hot sending non Align

Cancel

Figure 60. General Settings Dialog

Click the OOB Signal Setting tab in the Advanced Host Setting dialog to

specify OOB parameters in the enabled editable fields.
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%
General OOB Signal Setting | Power Managment Salu‘ngl
00B Type | Status | Idle Time (00BI) | Negation Time (00BI) | Burst Time (DOBI) Count_ |
COMINIT/RESET Accept - | 480 800 160 3
COMWAKE Aocept <] 180 280 160 3

|Re§o|u!inn of Idle Time, Negation Time and Burst Time are 20 00BI

[V Aspnchronous Signal Recavery 00 Retry Interval Time: 10000 us

COMWAKE Response Timeout: 533 ns

SATA port Selection T1 : [EXIIIIE 00gl

SATA port Selection T2: |12000000 00el

Carce

Figure 61. OOB Signal Setting Dialog

Asynchronous signal recovery To set the OOB Retry Interval Time, check the Asynchronous signal
recovery option check box and enter a value for the desired time.

Inter-reset Delay Settings Enter a value for SATA port Selection T1 to specify the inter-reset-
assertion delay for the first event of the selection sequence and SATA
port Selection T2 to specify the inter-reset- assertion delay for the second
event of the selection sequence.

Power Management Settings Click the Power Management Setting tab in the Advanced Host
Setting dialog to specify the settings in the editable fields.
General | OOB Signal Setting  Power Managment Setting |
i~ Device initiated power management———————— ~ Host initiated power management
S T ]
e 11 “100us | Abandon request after 100 *100 us

Minimum number of response primitives: 4

For PMREQ_P:
Response type :

-

For PMREQ_S :
Response type:  |PMACK s
Response delay }W *100 us

Minimum number of response primitives: |4

Car

Figure 62. Power Management Settings

Set the required parameters for Host and/or Device initiated power management.
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4. Return to the Host Setting dialog (Figure 59.) and click the Queue Settings
button to display the Settings dialog and specify:
*  Depth
e NCQ Error Recovery
¢ Queued/Non-Queued Items Status
¢ NCQ Command Timeout.

Queue Settings x|

i NCQ Error Recovery

% Send Read Log Ext when NCO command aborted
" Do not Send Read Log Ext automatically

% Prevent sending non-queued commands when queue exists

-Queued / Non-Queued Intermix Status -
" send commands freely ‘

~NCQ / Queue Command Time out
& LUse ATA command execution time out for Queued and NCQ commands

¢ Do not time out queued commands

Queue Depth: (32

0K | Cancel |

Figure 63. Settings Dialog

To perform an analysis with a Pattern Generator check the Run Pattern Generator
option button and choose a pattern generator *.spg file. See Appendix A for
instructions for creating a Pattern Generator file.
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Performance Analysis Project Settings

Click the Setting tab in the Performance Analysis definition dialog (Figure 58.) to
display the Performance Analyzer Project Setting dialog.

. SATAPerformanceAnalyzer? L =10l x|

Hast Emulator | Performance ltems | Host Setling Setting | Notes |

Update Interval
& Milisecond — .|
" Second ] (lmsto 245 minutes)
" Minuts
i~ Counter Mode [~ &nalyzer Speed

! Cumglsive H1,D1: [AutoSpeed ¥ | H3,D3: [AutoSpeed x|
& Instartaneous || H2.02 [AuoSpeed x| H4.D4: [auoSpeed x|

Analyzer Setting
I™ Disable descrambling  Primitive Response Timegut: | 16384 DWORD

ALIGN T ission Period:

256 = 258 Frotocal Enor Mask ...

Save Tao File Setting
I” Savetafile

Sample No IWD\Z

Fille Neme: [C:\Program Files)\Catalyst\SATAT welser\PerformanceAn

Figure 64. Performance Analysis Project Setting Dialog
1. Choose the Update Interval in the range of 1ms to 245 minutes.

2. Set the Counter Mode to cither Cumulative or Instantaneous (Cumulative
causes the measurement counters to continually increment and Instantaneous
causes the measurement counters to be reset for each Update interval).

3. Set the Analyzer Speed for each port used.

4. Check Disable Scrambling for the analysis as required and specify Primitive
Response Timeout.

5. Choose ALIGN Transmission Period.

6. To select Protocol Errors for exclusion from the analysis, click the Protocol
Error Mask button and check any or all of the protocol errors to be excluded.

1!

Protocol Errors:

Code Violation 0K I
Disparity Enor

[ ALIGN Enor Cancel I
FIS Signaling Latency Error

FI5 Invalid State Transition [Unexpected Primitive)

FIS Invalid State Transition [Primitive Timeout)

Frame Type Error

Frame Length Eror

Frame Direction Ermor

CRC Eror

Check: Disable Protocol error detection
Un Check: Enable Protacol eror detection

Uncheck Al

Figure 65. Protocol Error Mask
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Save the Analysis result  To save the analysis result for later review. check Save to file and enter
the path where you would like to save the result.

Add a note To assist in interpreting the results at a later time you may include a
descriptive note about the project by clicking the Notes tab to open the
Notes dialog.

la. SATAPerformanceAnalyzerl ;@ﬂ

Host Emulstor | Peformance ltems | Host Seting | Seting Notss |

Project Mame:  |SATAPerformancednalyzer]

Note: P, with Host Emulator 1] d

Creation Date:  08:06:39 on Tuesday. Aug-23-05

Last Modified:  Not saved yet.

Last Run: Not run yet.

Figure 66. Performance Analysis Descriptive Note

7. To Perform the defined Analysis click the ' \ Run Hardware button

and wait for the result to display.
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Device Emulation

Not in current version for STX-460.

To set up a Device Emulation, click File, New and choose Device Emulator.

New CtrHn > Protocol Analyzer

Open... Chrl+O Protocol Analyzer { Host Emulator
Close

Performance Analyzer
Save... Ctrl+S Perfarmance Analyzer | Host Emulator
Save As

Device Emulator

The Device Emulation project opens with the Identify Page tab selected

B DeviceEmulatorl =100 x|

Idsntify |Ermr\mectlon| User Defined Commands | Settings | Nates |

™ ShowNa , Reserved and Dbsalete

Woard | Description -
1} General configuration bit-significant information: 0000
0=ATA device
14-8 Retired
7 0=not removabls media device
6 Obsolete
53 Retired
2 Respongze incomplete
1 Retired
0 Reserved
2 Specific configuration CB37
1019 Serial number 110
2326 Fimware ievision
2746 Model number Catalyst Device Emu
47 168 80h a01o
O1h-FFh = Maximum number of sectors that shall be transferred per intermupt on READAXRITE MULTIPLE commands
4 Capabiltiss 2F00

1514 Resarved for the IDENTIFY PACKET DEVICE command

13 1 = Standby timer values s speciied in this standard are supparted

12 Reserved for the IDENTIFY PACKET DEVICE command

111 =INRNY sunnartad _Ij
»

< |

Device Type: |4TADevice  ¥|  LBA 28 Capaciy: 4 GB , LBA 48 Capacity: 4 GB ! Import I Default Settings |

Figure 67. Device Emulation Project Pages Tab
The Device Emulator pages open with default settings for each page. To change
settings for your application:
1. Set the Device Type of either ATA or ATAPI

2. Set required values for each of the enabled (White) Value fields on the Identify
page.
3. To reset the pages to the default settings, click the Default Settings button.

4. To use a previously defined emulation, click the Import button and select the
desired emulation.
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Error Injection

Clicking the Error Injection tab opens the General Errors dialog. In addition to
specifying general errors you may also set errors for ATA Commands by clicking the
corresponding Icon in the Errors window.

_iix
. Identify Ermor Injection | User Defined Commands | Settings | Motes
Errors window | | et | o |
E
== IV Generale periodic erar
= Every 1 Seconds
 Even 100010 Command
 Every 1024 K Byte Transmitted
‘ [V Generate Error on outgaing FI5 commands Sefting I ‘
v Send stand-alone primitive
Frimitive type: |EDNT j

Mumber Of Primitives 1

¥ Send stand-alone FIS

FIS type: [Register Host to Device =]
User Defined FIS Data ‘SDFl

|EHE ‘EEIF

[ Resst Link after link enable after 1000 ms ™ Retain Enar injection counters after Link Reset
Device Type: |4TADewice  ¥|  LBA 28 Capaciy: 4 GB , LBA 48 Capacity: 4 GE Import Default Settings

Figure 68. Setting General Errors

Setting General Errors

Device Type Click the down arrow on the Device Type drop down combo box and
choose a device type.

Generate Periodic Error Check Generate Periodic error and choose an error rate.

Note: Checking Generate Periodic Error enables specific error selection in this category
with the exception of Reset Link which is independently selectable.

Stand-alone Primitive Check Send stand-alone primitive, click the down arrow on the
Primitive list box, choose a primitive type and enter a value for the

number to be sent.

Stand-alone FIS Check Send stand-alone FIS, click the down arrow FIS type list box and
choose an FIS type.

Note: In addition to the pre-defined FIS categories you may define your own by scrolling
down the list and choosing User Defined and enter the desired FIS data.

Reset Link Check Reset Enable after link enable after and specify time.

Generate Error on Outgoing FIS Check Generate Error on Outgoing FIS of commands and
then click the Settings button.

Retain Error injection counters after link reset  Check this to retain error count.
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outgong 15 of Commends rrorseteng X

I™ Frame Length Error [~ Code violation error

O e i I | Dispaiity et Value of Feserved fields | 0 [H)

€ Under fra b A | I™ Ignore XRDY/RRDY sequence

Set hame length to [ 2051 Dw/ords o I” Delay inHOLD R

€ Setframe length to [ 2051 DWords | | umber of enor Diords [ 2 N:I;J;TI;M esponse
[ 50FEnor @ Double ) Ot I™ Insett Primitive at: 1) th Diwords
" EOFEnot & Double € Omit Priritive type [conT |
[T/CRCEnor & [nvald € Ot Number OF Priitive 1

Figure 69. Outgoing FIS Error Setting
SOF, EOF and CRC Errors Check any or all as required and check the criteria for introduction.

Code Violation and Disparity errors Check as required and specify DWord offset and Number of
DWord errors for Disparity error.

Additional Settings Set and check as required:

*  Value for Reserved fields

* Ignore XRDY/RRDY Sequence
* Delay in HOLD Response

* No WTRM

Insert Primitive Check Insert Primitive, click the down arrow on the Primitive list box,
choose a primitive type and enter a value for the Number of Primitive.
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ATA Commands Errors
Click the ATA Commands icon in the Errors window to display the ATA Commands

Error Setting Dialog.
1o/
. .
Status Indlcatlon dentify Evrmlmeclim}uﬂl)aiedmm| Settings | Notes |

Enors
—‘—I—g‘“" E':"'hed(' “Pma'dmme P GenerseErorwhen | 1ga: [o )
v Device Resel & Command number : [1—
B DownboadMicrocode
v Execule Device Diagnos...
v Flush Cache Number of enior commands: [1—
v Flush Cache Ext

Commands v \dentily Devi

A v ey ¥ Command fail on Fiesponse

Q Idle
v Idle Immediate Response | Mo Enor EI

SATA v NOP ==

Signature v Read DMA
v Read DM Ext
v Read DMA Queued
v Read DMA Queued Ext
v
Read FPDW Queued Generate Error On
v Read Mulliple
v Read Mulliple Ext ¥ Dutgaing frame’ th frame|Data > Settings
v Read Native Max Add v o
v H;ﬁm eufedes ¥ dncomingfiame]’  th frams| Register Host to Devics | MI
v Read Sectors Ext =l
Device Type: |ATADevice  ¥| LBA 28 Capaciy: 4GB . LBA 48 Capacity: 4 GE Import | Default Settings |

Figure 70. SAS Commands Error Setting Dialog
To set errors for ATA commands:
1. Click on a command for which you wish to set an error and then check the

Generate Error when check box and chose LBA or Command number with
a value in the corresponding text box.

2. Set the number of times the error should be repeated by entering a value in the
Number of Error Commands text box.

Note: Once you check the Generate Error when: check box for a command, a red status
indication appears next to the command selected indicating an error condition.

3. You may force a defined response frame to be sent to the host by checking the
Command fail on Response check box and then choose a pre-defined
response.

4. Repeat for every command for which you wish to set an error.

87



Catalyst Enterprises Inc. Device Emulation

Outgoing Frame Settings

Check Outgoing Frame in the Generate Error On area and then the enabled
Settings button to display the Outgoing Frame Setting dialog.

ﬂ
Frame Name : Data Frame Number : 1

™ Frame Tupe eror I~ Remove Frame friom sequence [ Delay in sending frame |7 me
™ Frame Length Eror [~ Code violation emor [~ MoWTRM

I A Dioper s I™ Cade Violation on SATA, primitive

Dword Offset r [~ Disparity error on SATA primitive

™ lgnore XADY/RRDY sequence

Number of error Dwords: |1 ™ Delay in HOLD response(in sending HOLDA)
[ SOFEmor (% Doutle € O || ¥ Insert Primitive ot : [1 th Dward Fill eserved fields withe[0 [H)
" EOFEmor (% poutle € O (| Primitive: |conT =]
" CRCEnor @ \nyalid Ot || Mumber Of Primitive |1 e

Reset Cancel
Field of Frame
' Desioy £ FilOut ™ Insert Frame
Field ‘ Destroy |— & After current frame.
EMiRo (] " Before curert frame:
Type: |Register Host to Device =
UserDefine Frame Data “‘_rl |I:n G [EUF
Figure 71. Outgoing Frame Setting Dialog
Frame Type Error Check this to introduce a frame type error.

Remove Frame from sequence  Check this to remove frame from sequence.
Delay in sending frame  Check this to delay sending frame and enter a value for the desired delay.
Additionally check as required:

* No WTRM

*  Code Violation on SATA primitive

» Disparity error on SATA primitive

e Ignore XRDY/RRDY sequence

* Delay in HOLD response (in sending HOLDA)

Frame Length Error Check Frame Length Error, choose the type of error to introduce and
click OK.

Code violation and Disparity error:

Check these if required and specify DWord offset and the number of error
DWords.

SOF, EOF and CRC errorsCheck these as required and specify Double or Omit by checking the
corresponding option button.

Insert Primitive Check this and then click the down arrow on the Primitive drop down
combo box and choose a primitive type to insert.

Destroy Field of Frame  Check Destroy in the Field of Frame area and check the fields to be
destroyed.

Set Value of Field Check Fill Out in the Field of Frame area and enter desired values for
fields
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Insert Frame Check Insert Frame and then click the down arrow on the Type combo
box and choose the frame type. Make sure that you have clicked More.

Note: In addition to the pre-defined frame types you may scroll down the list to User
Defined and enter your own frame data between SOF and EOF.

Incoming Frame Settings

Check Incoming Frame in the Generate Error On area and then the enabled
Settings button to display the Incoming Frame Settings dialog.

Incoming Frame Setting \

Frame Name : Register Host to Device

Frame Number: 1

¥ Handshake emors

 R_ERR
" NoHandshake

+ Primitive | CONT

—¥ Teminate receiving frame

& Teminate after receiving |4EI Dwords by sending DMAT
" Temminate after receiving |-1:3 Dwords by sending SYNC
" Send HOLD after 1 Dwords for |1 times

™ Defer Handshake after 1000 | ps

0K I Cancel |

Figure 72. Incoming Frame Setting Dialog

Insert Error Check Handshake Errors to enable selection of errors and primitives.

Insert Primitive Check Insert Primitive then click the down arrow on the Primitive drop
down combo box and choose a primitive.

Terminate receiving frame Check Terminate receiving frame and choose the termination

condition.
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SATA Signature

Click the SATA Signature icon in the Errors window to display the SATA Signature
Dialog.

B DeviceEmulatorl =] 5|

Identfy Error Injestion | User Defined Commands | Seftings | Notes |

Ermors

—SATA Signature Content [FIS 0534

' Standard C SATA C User defined

| Sector Count | Dev/Head | CylHish | Cyllow  [SectorNumber| Emor | Status
o [ w [ m | m | 0 | %=

Commands

% Diagnotistics Execustion Delay : 10000 [ Enros Setting

Signature

" Dont Send Signature:

% Send Signature once and declare device is ieady with BSY = 0 and DRDY =1

" Send Signature twice: first with BSY = 1 and DRDY = 0 and second with BSY = 0 and DRDY = 1
Haidware Indialization delay: [0 1o

Device Type: |INTTYSISES"NME ~| LBA 28 Capacity: 4 GB . LBA 48 Capacity 4 GE Import Default Settings

Figure 73. SATA Signature Dialog

Choose SATA Signature Content Choose either the pre-defined Standard or SATA or you may
define your own by checking the User Defined option button and
entering values in the enabled fields.

Specify when to send Signature  You may choose from Don’t Send Signature, Send Signature
once and declare device is ready with BSY=0 and DRDY=1 or Send
Signature twice, first with BSY=1 and DRDY=0 and second with
BSY=0 and DRDY=1 by checking the corresponding option button.

Note Choosing Send Signature twice, first with BSY=1 and DRDY=0 and second with
BSY=0 and DRDY=1 the Hardware initialization delay text box is enabled allowing
you to set the hardware initialization delay.User Defined Commands
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SATA Signature Errors

You may define errors to be introduced when sending a SATA Signature. To define
the errors click the Error Setting button to open the SATA Signature Error Setting

dialog.

Frame Length Error

S

[ Frame Length Error [v Code vilation efror

O (Tl T I | Disparity eror Value of Reserved fields | 0 [H]

€ Under frame lenath Dword Dffset l_.‘ I lgnore XRDY/RRDY sequence

[ 2051 Dwerds ) " Delay inHOLD R

€ Sethrame lengthto [ 2057 D0/oids | | Number of enor Dwords: [ 1 r anﬂ{ﬁm a2
[ SOFEmor @& Double € Ot ¥ InssitPrimitve st 1 th Dwerds
[ EOFEnor & Double ) Uit Primitive type: [cont =l
" CRCEmor & vaid € Omt | | NumberOfPrimiives| 1

Cancel

Choose the Frame Length Error type to introduce.

SOF, EOF and CRC Errors Check any or all as required and check the criteria for introduction.

Code Violation and Disparity errors

Additional Settings

Insert Primitive

DWord errors for Disparity error.

Set and check as required:

¢ Value for Reserved fields

* Ignore XRDY/RRDY Sequence

* Delay in HOLD Response

*  No WIRM

Check as required and specify DWord offset and Number of

Check Insert Primitive, click the down arrow on the Primitive list box,
choose a primitive type and enter a value for the Number of Primitive.
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User Defined Commands

To create a command(s) specifically for your application Click the User Defined
Commands tab to display the command definition dialog.

=101
Identiy | Evrer Injection User Defined Commands ] Settings | Motes |
Apply |
Remove
Device Type: |ATA Device ~| LBA28Capacity : 4GB , LBA 48 Capacity: 4 GB Import Default Settings

Figure 74. Command Definition Dialog
To define a command:
1. Click the down arrow on the Device Type combo box and choose the device
type for which you wish to create a command.
2. Enter an OP Code and a Name in the corresponding text box.
3. Click the down arrow on the Type combo box and choose a command type.

4. For command types requiring configuration data click the down arrow on the
enabled Config data: combo box and choose appropriate configuration data.

Note: When the device type is set to ATAPI the command types are totally different from
ATA and enable you to set CDB length.

5. When done click the New button.
6. The defined command appears in the command name window.

7. To make changes to a previously defined command, highlight the command,
make necessary changes and click Apply.
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Device Emulator Settings
Click the Settings tab to display the Device emulator settings dialog.
The Settings page opens with a default set of values which you may modify for your

specific application as required. To return to these values at any time click the Default
Settings button.

B DeviceEmulatorl =] 3]
Identiy | Error Injgation | User Defined Commands Seftings | Notes |
PHY ¢ Link layer setting - Media Setiing

ALIGNTransmission Period : Dword(s] Avetage Access Time : [0 [ms)
Humber Of Areas: 1
Primitive Respanse Time out : 16384 Dword(s)

Device send ALIGN Time 110 o Start Address End Address ArcaType |
0 i Cicular Witable + |

Delay between getting HOLD to Sending HOLDA. (23 Dwords
[¥ COMT Usage

General

Target Emulator Port
Data Frame Payload Size : 512 Byte(s) & HiD1 F HiD3
C H2,D2 " H4, D4
(ol (o
I Activate emulator with old settings iz None
Speed: |Both  * Speed: [fon -
Advanced
Device Type: [ATADevice ] LBA 23 Capacity: 4 GB . LBA 48 Capaciy- 4 GB Import Dicfault Settings

PHY/Link layer settings Enter values for Align Transmission Period, Primitive Response
Timeout, and Standby Timeout, Device send Align Time and Delay
between getting HOLD to Sending HOLDA and specify desired delay.
Check CONT usage if required.

Media Settings Enter a value for Average Access time and Number of Area. Define a
Start and an End address, click the down arrow under the Area Type and
choose Normal Writable, Circular Writable or Non Writable.

Payload size Enter a value for Data Frame Payload Size in the General area.

Choose Target Emulator Port Click a desired port option button and click the down arrow next to
the Speed list box and choose a port speed.

Note: If you have made some changes to a defined emulation and would like to return to the
original definition check the Activate the emulator with old settings.

Advanced Options Click the Advanced button to display the OOB Signal Setting, Power
Management setting, Speed Negotiation, NCQ Command setting and
Miscellaneous additional setting dialogs.
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OOB Signal Setting

Advance Target Setting

00B Signal Setting I Speed Negotiation | Power Management Setting | NCO Command Settings | Miscellaneous Features |

Ix

00B Type | Status | Idle Time (OOBI) | Negation Time (O0BI) | Burst Time (00BI) | Count |
CUMINIUFIESET; Accept j 480 200 160
COMWAR Accept =160 280 180 3

IResnuinn of Idle Time, Negation Time and Burst Time are 20 00BI

¥ &synchronous Signal Recovery 0DB Retry Interval Time: 10000 us

Figure 75. O0B Signal Setting Dialog
Make the necessary edits to the default values displayed in the white

editable fields.
Speed Negotiation Click the Speed Negotiation tab to display the Speed Negotiation dialog.
Specify Speed Negotiating Failure Option(s) and a Speed Negotiation
Failure Type
e N — £

00E Signal Setting  Speed Negatiation ] Power Management Sel!ing| NCO Command Seuings] Miscellaneous Fealules]

i Speed Megatiation Failure Dptions
[ Speed Negotiation failed after POWER ON

™ Speed Negotiation failed after LINK RESET

i~ Speed Negotiation Failure Type
{* Not sending Align

" Not sending non &lign

e

Figure 76. Speed Negotiation Dialog
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Power Management Settings Tab

dvance Troet setiog %
00B Signal Setting] Speed Negatiation  Power Management Setting I NCG Command Selkings] Miscellaneous Features]
 Host initiated power management | | Device initiated power management
< To enable Device Initisted Power Management, Host shall issue a SET
HtnotinldeativEage FEATURE command with "Enable use of SATA, feature” and sub command
spec = 3
For PMREQ_P :
Repoait in Identify page Im
PR e IFMAEK j' Start when :
R delay: = - - —_‘I
SRR ] 100us ¥ Standby timer expires Slumber =
irimum b of responzs pinkives: | I STANDEY command is executed Slumber 7]
i i i 100 aitia -
For PMREQ_S - I Link layer remained in IDLE state more than ms |Partial l
Response type: | PMACK = ™ Abandon request after 100 *100 us
Response delay: |1 “100us | | I Wake up siter 0 ms
Minimum number of response primitives: |4 Standby timer interval 1000 s

o

Figure 77. Power Management

1. Inthe Host Initialized Power Management area choose if the Report in the
Identify page is supported or not.

2. Specify the response type for PMREQ P and PMREQ S, the delay and
Minimum Number of Response Primitives.

3. In the Device Initiated Power Management area choose if the Report in the
Identify page is supported or not.

4. Define start event by choosing Standby timer expires, STANDBY command is
executed or Link layer remained in IDLE state more than [ XXX] ms.

5. Specify time for Abandon request and Wake up after times as required and the
Standby timer interval.

NCQ Command Settings Tab
Qadvance Target Setting______________ x|

0O0E Signal 5el|inn| Speed Negoh'ation| Power Management Setting NCQ Command Settings | Miscellaneous Features]

¥ Suppart NCO

Queue depth |32
¥ Allow multiple command completion

Ma time before sending SDB |0 ms

Max number of command completions reported by one SDB 32

~ Command execution algorithm

% Random order, using simulated media access time

€= FIFD order with constant delay for each command equalito. |0 ms

) LIFQ order with maximum latency equal to 100

s

Carce

Figure 78. NCQ Commands
1. To enable NCQ commands, check Support NCQ and specify Queue depth.
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2. Ifrequired, check Allow multiple command completion and enter values for
Max time before sending SDP and Max number of command completions
reported by one SDB.

Miscellaneous Features Tab
x|

DOB Signal Eemng] Speed Negolialinn] Power Management Setling] NCE Command Settings  Miscellaneous Features

¥ Support Asynchronous notification feature

Ta enable Asynchronous natification, Host shall issue a SET FEATURE command with "Enable use of SATA feature" and sub
mmand spec =5

Send Asynchionous notification every 10000 ms
Maximum number of transmitted Asynchronous notifications |[Inifinite]

¥ SendBIST frame
Delay before sending BIST FIS 100 ms

BIST flag options :

[~ T: BIST transmitting DWORDS I[' B (i} P Ea KOs
[~ L BIST testpattem [~ F I—E

v

Caen

Figure 79. Miscellaneous Features

1. To enable Asynchronous notification, check the Support Asynchronous
notification feature and specify the Asynchronous notification interval and the
Maximum number of transmitted Asynchronous notifications.

2. To send a BIST frame, check Send BIST frame and enter a value for the
required Delay before sending BIST FIS.

3. Choose BIST flag options.

Project Note Click the Notes tab and enter a Project Name and a brief description of
the Device Emulation project.
= (0]

Idertify | Enor Injection | User Define Commands | Settings  Notes |

Project Mame:  [DeviceEmulator]

Note: Infarmation about current project =l

Creation D ate: |1¢:DQD1 on Tuesday, Aug-23-05
Last Modified: INal saved yet.

Last Run: INol funyet.

Device Type: [ATAPI Device = Dietor fieil s

Figure 80. Project Note
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Run Device Emulation Click the ’ é._? ’ Activate Device button to start emulation.

Note: You may run the analyzer while the device emulation is active to monitor bus traffic.
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Display Manipulation

Viewer Display

The data viewer display may be configured to meet your individual test and viewing
preference needs. Toolbars are available for quick access to data viewer display
features. The following sections present a quick reference about the toolbars and
details about the data viewer features.

[z@serz® > s a|[a(PR%+-2-B@[ZE20 6= wn|B 2 e+ 2 (@[wn s 0 o |[rlrefe o @|[mor[noz]#s o] o]
7] — =

L]

M Fort (H)

[ o | ooosooeoooomoomons >+

0 | Tead Bat) | DEV(H | Leamder) | Fuaps

P Hormal Oulpd ¢+ 3 [ ATA Command Deta , 2048 Brles

PMPod(H) | DD | 1) | AGH) | Tog(H) | OMAButterOfisetH) | DA Bulier Transier Count (H)

II Klo¥: Ons [ XoT: Ons YioT:0ne

Figure 81 Viewer Data Display

Whenever a data capture is made it is displayed, by default, as a Packet View. You
may, however display the same data in a Column View with transactions grouped for
each active Port, a Text View similarly grouped for each active Port, a Spreadsheet
view and a Histogram view.
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Switching Views

To display the capture in any of the other available views you can make the
selection on the View Type toolbar.
Show/Hide Waveform View
Show/Hide Column View
Show/Hide Spreadsheet View

Show/Hide Text View ¢ 4
Show/Hide Packet View —»HE @ ﬁ % i NE g |.|L|.1 ‘ Eﬁi‘
Show/Hide Statistical Report View4f /

Show Hide Field List View
Show/Hide Histogram View
Compare Payloads

Figure 82. View Type Toolbar

Whenever you make a View selection, the selected view appears in a split window
view with the packet view. To maximize the selected view display area click the
Show/Hide Packet View button.

When scrolling through either display using the scroll bar, the corresponding display
in the other view scrolls with it.

You may rearrange the tiling by clicking Window and choosing the tiling as Vertical
or Horizontal according to your preference.
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Text View

Text View displays the captured data interpreted as transaction frames grouped in
columns by Port.

To display Text View of the current capture click View on the main tool bar and

choose Text View or click the button.

s — T—— =
e
e Y N e
= T | T S
I

Figure 83. Simultaneous Packet View and Text View
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Field List View

Whenever an additional view in addition to the packet view such as Text View is
displayed you may also display a Field List View that displays field information in a

list format.

To open a Field List View of the current capture click View on the main tool bar and

choose Field List View or click the D button.

|EB e gt yew contiprstion Promasens Fheng Repot ook
ECEEE IR

W Hee :
%l+-5-Fp|[EERz0 sEunerss

—
—
.

ﬁﬂ
}ul
| GG

| ResdFFOMA Qusasd
| |
- 3 . ) ‘. lypu P Port (H) 1H)
G334 Regiter ﬁﬁ
Stotuz (4| Error (4) | Sectorrhumeer 040 | CyiLow () | CHn () f
Dot P (15 46

Devvibiead (H) ‘Sector Mum (ex9) () | Oyl Low (exp) (H) | €yl High (eap) (H) D-»H Reg. J
Jﬂ B 7le

»

‘W =1
o = Rt DM B (025)
000002CFEQRS

H Xio¥: 10581%e) | XioT: 18722806fm) YhoT: 5138373 fms]

Figure 84 Field List View

102



Display Manipulation Catalyst Enterprises, Inc.

Column View

Column View displays the captured data interpreted as TBD grouped in columns by
Port.

To display Column View of the current capture click View on the main tool bar and

choose Column View or click the button.

Figure 85. Simultaneous Packet View and Column View
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Spreadsheet View

Spreadsheet View displays all of the Packet View fields in a time sequential
spreadsheet format.

To display the Spreadsheet View of the current capture click View on the main tool

bar and choose Spreadsheet View or click the button.

lzagjensdr=nsalnpPRi+ = - ¥o[EBE0oe0wmEees s |l ool [wale] o]

i

50N

FIS 46: Datn FIS (2048 bytes)

o

i

Xio¥:10581%fms) | KioT:15722808(m) YiaT: 5199373 ms]

Figure 86. Simultaneous Packet View and Spreadsheet View
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Histogram View

The Histogram View displays a histogram of Frame type transfers.

To display the Histogram View of the current capture click View on the main tool bar

and choose Histogram View or click the

| button.

[#eB8 ousd »nuls alln PPpel+ ¢ -EozEuDoucwm]d sz -

|

w0 |[[m o [waloa| s 0 [0 0

‘

, e |
MR | 100 | Swin | Emor) | Secoelamb 0 | Oflew ) | CrFonGD | Devbeed0) | Sectenm@m)0d | Critow(em 0
== - =] —= 1 =

ot High ) (H) | Sactor Count (H) | - Sector Court (e9) ()

Jrssee Dtz It |
| FSToe | PWMPod(d) | () | NiH) | Stetuslo() | SelusH(H) | Enor(
“—“---E'-

| g (H)

[ Command LBAM) | DEV(H) | LBAMods() | FUAGD

o

Bk

m V| Buwoisd|  zem 3 T

H Kio¥: 1052813 me)

HiaT 215,727,505 fos) V0T S190973 fme)

Hide Frames

Hide Error Frames

Figure 87. Simultaneous Packet View and Histogram View

You may customize the histogram by including only the frame types of
interest.

To choose the frame types to be included in the display, click the down
arrow on the Frame button on the Histogram toolbar and check the frame
types to be included in the histogram.

|\/ FIS
v Read Data FIS
v ‘Write Data FIS

Frames with errors are displayed as red. To hide error frames from the

histogram click the button.
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User Defined

You may define additional items for inclusion in the Histogram by

clicking the  [®] User Defined | button to open the User Defined dialog.

User Defined x|

— I~ Primitive

IEm:\r _-J

™ Outside Connections

0K I Cancel |

You may choose to include Primitives and/or outside connections Frames.

To include Primitives check the Primitive check box click the down
arrow on the Primitive list box and choose a Primitive.

x|
[v Primitive J

PMREQ_P ~|

Figure 88. Choosing a Primitive

Then check the desired Connection Type option button and click OK.
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Customize Display

Rename Port You may rename each port for easy identification. To rename a port, right
click the port ID in Text View or Column View and choose Rename title
of port to open the Rename Port dialog.

| —————— Rename title of port

New Title : Ilnilialcr 1

oK I Cancel

Prefitered
Prefitered Prefi

Figure 89. Rename Port

Show/Hide Port You may simplify the Viewer display by hiding the captures of Ports that
are not of current interest. All active ports are highlighted on the Show/
Hide Ports toolbar. Click the desired port button to hide the capture for
that port.

“'"'|°‘||"2|Dzllﬂs|03| Ha o4|

Figure 90 Show/Hide Ports Toolbar

You may also show/hide a port by right clicking the Port name in column
view and choosing Hide.

Prefitered Rename title of port

Prefittered Show
Prefitered Hide
Drafiterar

To show the port, right click in the column view port title area and choose
a port to unhide.

Rename Litle of port

Prefitered
Prefiftered
Prefittered

Resize Columns You may resize the columns in column view by clicking in the column
boundary and dragging the boundary to a new position.

Rearrange Columns You may rearrange columns by left clicking in the column title and then

dragging the drag and drop icon E to a new position.
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Show/Hide Field You may simplify the Viewer display by hiding some of the fields that are
of no current interest. You may hide the Duration, Relative Time,
External Signals and Packet number fields by right clicking on the
corresponding field title and choosing Hide Field.

Bookmark

Show Field »
Hide Field

Expand All

Set Time Stamp Origin  »

Color
Goto )

To restore a field to the display, right click in the Port number title field
and choose the hidden field to be restored.

Bockmark I

[ External Signals

Hide Field

Copy Frame

Goto Response
Goto Mext Tag FS
GotoPrevious Tag  Shift+FS

Set Time Stamp Origin »
Color sfer Count (H)
g: E

Note: Only the fields previously hidden will appear in the restore list.

Related Frames Right click on a Command frame for SSP Frames or Register Device to
Host for STP frames to open a short-cut menu and choose Goto Response
to jump to the corresponding Response frame in the viewer.

Bookmark

Show Field 3
Hide Field

Format 4
Byte Order 4

Copy Data
Copy Frame

Goto Response

Set Time Stamp Origin »

Color

Similarly right click on a Response frame SSP Frames or Register Device
to Host for STP frames to open a short-cut menu and choose Goto
Command to jump to the corresponding Command frame in the viewer.

Bookmark

Show Field >
Hide Field

Format »
Byte Order »
Copy Data

Goto Command

Set Time Stamp Origin »

Color
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Byte Order

For reviewing enhancement you may change the byte order in fields marked by an
arrow. Right click in the field Select Byte Order and choose the ordering.
Input (H)

Mormal Output (H)  #|

Input (H)

000000000000ET

Normal Output (H)

dooooooooodoosuon

Note: A blue arrow in the byte order field indicates that it has been changed.

Data View

To display data transactions in a data view, double click in the data area or right click
in the data area and choose Open as Data View.

ATA Command Defa , 2048 Bites
Bookmark

‘Show Field
Hide Field

Format

Expand All

CylLow (exp) (H)

i High (ep) (H)

x|
Layer : ATA Cmd. - 2
ot o) Find | & Hex ¢ ASCH | Bytecountindata m
Hexadecimal ASCIT
0000 :00000000 00DODDOD DODOD0OD 00000000 00000000 00000000 0000 0000 0000 0000 0000 0000 -
0018 :00000000 00000DOD DO0OO0OD 00000000 00000000 00000000 D000 0000 0000 0000 0000 D000
0030 :00000000 00DODDOD DDOODOOD 00000000 00000000 00000000 0000 0000 0000 0000 0000 0000
0048 :00000000 00DOOD0D DODDODOO 0O0DO00O 00000000 00000000 D000 0000 0000 0000 0000 D000
0060 :00000000 00DODDOD DDDODOOD 00000000 00000000 00000000 0000 0000 0000 0000 0000 0000
0078 :00000000 0ODOODOD DODDODDO DO0DOOOO 0O0OOODO 00000000 DOOD 000D OOOO 0000 00D0 DoOo
0090 00000000 00DODDOD DDDODOOD DO00O000 00000000 00000000 0000 0000 0000 0000 0000 0000
0028 00000000 ODOODOD DODDOODO DOODOODO DODOOOOO 00000000 DO0O 000D 0000 0000 00D0 DoOo
00CO -00000000 00000000 00000000 00000000 00000000 00000000 0000 0ODO0 0000 0000 0000 Do0O0
008 - 00000000 00000000 00000000 00000000 00000000 00000000 D000 DDOD 0000 0000 0000 DoOoO
00F0 :-00000000 00000000 00000000 00000000 00000000 00000000 0000 0000 0000 0000 0000 DO0O0
0108 -00000000 00000000 00000000 00000000 00000000 00000000 0000 0000 0000 0000 0000 Do00
0lz0 -00000000 00000000 00000000 00000000 00000000 00000000 D000 ODO0 0000 0000 0000 Do00
0138 -00000000 00000000 00000000 00000000 00000000 00000000 0000 0000 0000 0000 0000 Do0O
0150 -00000000 00000000 00000000 00000000 00000000 00000000 0000 ODOC 0000 0000 0000 DoO00
0168 -00000000 00000000 00000000 00000000 00000000 00000000 D000 0ODO0 0000 0000 0000 DO0O0
0180 -00000000 00000000 00000000 00000000 00000000 00000000 0000 0000 0000 0000 0000 0O00
0192 00000000 00000000 00000000 00000000 00000000 00000000 0000 000D 0000 0000 000D D000
01B0 00000000 00000000 00000000 00000000 00000000 0000000Q 0000 0000 0000 0000 O0D0 DOO0
0lcs 00000000 00000000 00000000 00000000 00000000 00000000 0000 0000 0000 0000 0000 D000 =

Figure 91. Selecting Open as Data View

Find Data PatternTo quickly locate a data pattern in the current frame enter the
pattern in the Text Box and click the Find button.
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Figure 92.

Compare Payloads

To compare two payloads, locate the first transaction with a payload and right click in
the data field and choose Set as Reference Data Payload.

Bookmark
Show Field 3
Hide Field
Format 3
Expand Al

Open as data view

e
Set as Second Data Payload
Copy Data

Set Time Stamp Origin »

Colar

Then scroll to the transaction with a payload that you wish to compare and right click
in the data field and choose Set as Second Data Payload.

Bookmark
Show Field '-
Hide Field
Format »
Expand Al

Open as data view

Set as Refrence Data Payload

Copy Data
Set Time Stamp Origin »
Color

Click the Compare Payloads button on the Viewer Toolbar to perform the

comparison.
x
& Hex ¢ ASCI The data payloads are identical. +

Layer: ATA Cmd. Layer: ATA Cad.

Packer No: 2 w Packet No: 3 ‘b
0000 : 00000000 00000000 00000000 0000 : 00000000 00000000 00000000 ﬂ
[000C :00000000 00000000 00000000 000C :00000000 00000000 00000000
0018 :00000000 00000000 00000000 0018 :00000000 00000000 00000000
0024 :00000000 00000000 00000000 0024 :00000000 00000000 00000000
0020 :00000000 00000000 00000000 0030 :00000000 00000000 00000000
[003C :00000000 00000000 00000000 003C :00000000 00000000 00000000
(0048 -00000000 00000000 00000000 0043 : 00000000 00000000 00000000
[0054 -00000000 0ODO0000 00000000 0054 - 00000000 00000000 00000000
[0060 :-00000000 00000000 00000000 D060 : 00000000 00000000 00000000
[00&C :00000000 00000000 00000000 ID0EC : 00000000 Q00000000 00000000
0078 :00000000 00000000 00000000 0078 :00000000 00000000 00000000
0084 :00000000 00000000 00000000 0084 :00000000 00000000 00000000
0090 : 00000000 00000000 00000000 0090 : 00000000 00000000 00000000
009C : 00000000 00000000 00000000 009C : 00000000 00000000 00000000
[00AS :00000000 00000000 00000000 00A8 :00000000 00000000 00000000
[00B4 :00000000 00000000 00000000 00B4 :00000000 00000000 00000000
[00CO :00000000 00000000 00000000 00CO : 00000000 00000000 00000000
0OCC :00000000 00000000 00000000 00CC : 00000000 00000000 00000000 .I

Figure 93 Payloads Compared

110



Display Manipulation Catalyst Enterprises, Inc.

Waveform Display

You may enable a waveform display for all active ports and perform timing
measurements by positioning timing cursors within the waveform display.

| n | Click the Show/Hide Waveform button to enable the waveform display.

cHE e =R mu S @
| 8 ep < By D

=
0

OOB Sequence Type

Timing cursor T1

i ¥ !
i e o

Figure 94 Waveform Display with Timing Cursors

Making a timing measurement Timing measurements are made with two timing cursors T1 and T2.
Click the left mouse button in the gray bar on the top of the waveform
display at a point where you wish to put the T1 cursor and the right mouse
button where you wish to place the T2 cursor. The time difference
between the cursors is displayed on a line connecting the two cursors.

. nnrl‘nn =

Figure 95 Timing Cursors Enabled
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Compact Waveform View To see the OOB Sequence with speed negotiation (Hardware version 4 or
later) and to see a 10x time scale expansion of the Waveform, check the
Compact View checkbox in the Waveform View window.

7 Compact 5,188 fusl =
Y i
) i i
; i
i i

Compact View | =

Figure 96 Compact Waveform View
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Port Status

You may get an overview of the active Ports by clicking the Port Status button at the

bottom of the screen.

Portstatus x|
B Port lSpeedI Func!ion[ 00B I Link ]Frame[ Em:ul
H1 1.5G Analyzer
br—t=s e
H2 1.5G Analyzer
D2 1.5G Analyzer
H3 1.5G Analyzer
D3 1.5G Analyzer
H4 1.5G Analyzer
D4 1.5G Analyzer

—maouwvimm;

Figure 97 Port Status Display

In addition to displaying OOB, Link Frame or Error a display showing the
% bufter full will open whenever a trigger occurs.

Note: If samples are taken with more than one unit active, additional Port status windows
will display.
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Toolbars

Enabling Tool Bars To customize your Viewer Display workspace, you can enable and
reposition the available toolbars. To display or hide toolbars from the
View menu, select Toolbars and check or uncheck the appropriate
toolbar.

['iew Gonfiguration Project Setup Fitering Report Too
2 Packet View

E3 Column View

Text View

TL Wave Form View

11d statistical Repart View
HH Data view

B Field list iz

$# Spread Sheet view
[l Histogram View
TR -
|w  Status Bar Viewer
Cursor Posttion

v Lavers

v Decode

Channels »
] v Viewer Setting
Zoom I v ViewType

P ataprtoscst assignment
[S2 wrap Packets
Noke To File

Once enabled, the toolbars can be docked to the Viewer Display window
or allowed to float on the windows desktop.
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Viewer Setting Toolbar

Viewer Setting ToolbatiE"
B oL e e

®

@

[&] [w

The Full Screen button on the Viewer Setting Toolbar increases the data display
area to full on the screen.

The Zoom In button on the Viewer Setting Toolbar magnifies the data display
area of interest on the screen. Clicking this button in column or text frame view
increases the column width only.

The Zoom Out button on the Viewer Setting Toolbar scales the data display area
to display more data lines on the screen. Clicking this button in column or text
frame view decreases the column width only.

The Normal Zoom button on the Viewer Setting Toolbar resets the zoom to
default normal on the screen. Clicking this button in column or text view resets
the column width only.

The Wrap Packets button on the Viewer Toolbar wraps the packet data in the
display to eliminate the need for horizontal scrolling.

The View Setting button on the Viewer Setting Toolbar opens the Sample
Viewer Configuration dialog.
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Viewer Toolbar

| 2E2+- - 86|

M The Search button opens the search dialog.

The Filtering Setup button opens the Filter dialog that allows you to specify the
criteria for filtering the result.

ol

The Enable Disable Filtering button toggles the result between a filtered and
unfiltered view.

The Filter Idle button toggles the display to show/hide idle packets.

= el |

The Expand/Collapse all Layers button expands or collapses layers to simplify
+ - results display.

The down arrow on the Go To button allows the location of the cursors or
e specific packets.

a8

The Data Report button displays the data report.

B

@ ‘ The SCSI Spec Assignment button displays the ATAPI to SCSI assignment
dialog.
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ATAPI Assignment ; x|

ATAPI Assignment
= -4

{71 55C-2

There is ho ATAPI packet in sample.

o | [ coea ]

117



Catalyst Enterprises Inc. Display Manipulation

Layers Toolbar

cmp

FiIS

"

cQ

The Show/Hide Waveform View button to display or hide the waveform
display.

The Show/Hide Physical Packet button toggles the display of physical layer
packets.

The Show/Hide CMD packet button on toggles the display of the CMD
packets.When “ON”, only the command layer is displayed.

The Show/Hide FIS packet button toggles the display of FIS layer packets.
When “OFF” the FIS layer and its links are hidden.

The Show/Hide Command Queue button displays queued commands.

The Order/Reorder toggles the time order of packets.
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Decode Toolbar

| [188 8B sz By D

The Decode Toolbar allows the control of the following encoding and
scrambling features.

‘ ‘ 10P Clicking the 10B button displays the payload data as 10 bit encoded data.

Clicking the 8B button displays the payload as 8 bit scrambled or unscrambled

8B data depending on the Scrambled setting.

SC Clicking the SC button selects scramble/unscramble for the 8 bit payload data.

To view corresponding Unscrambled and Scrambled payload data values
instantaneously, position the mouse pointer over a data field.

Running Disparity indication

1 773.000 (ns)

X_RDY | ALIGN == | | Frssceesssa | ALIGN == |
XROY | 00 e | | ACS796{Symbols: 0300106004071 ||| |
CONT | KX === | | eeapasg UnsclaLllaneU xgﬁg%&egz? g _J
XXHK (x4) | XKHH (x4) \ | | ES35CoRmT—] T -+-.| ‘
XXX | R_RDY | --++|-+++| | s7eAsasADd | XXX |FEEEE] |
XXX | R_RDY |E # | CRC | X0 | |
HHHK | CONT IE | | EOF | R | === ] J
HOK ()| 00 3 |- |J WITRM | |[E== |
SOF | XX | | | WTRM | CONT | = |

Figure 98 Payload Data Display
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E The Symbol Notation button decodes the 8§ bit or 10 bit encoded data in List
in View.
D ‘ The Show Data button displays the payload data values in Column View.
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Filter

The Filtering patterns option allows you to modify data in the Viewer display to
exclude Packets with a set of user defined patterns and save the result in a file.

* sts sample file

In order to set up filtering, you must have a viewer display open.

Filter Setup

To display the Filter setup dialog, click the Filter button on the Viewer toolbar
,@ or, choose Filtering from the Filtering menu.

Filter i x|
i Filter Options
[ |Bus Condition (v|Reqister Host to Device

v|Register Device to Host
(v|Set Device Bits
(v|DMA Activate

w|DMA Setup
VPO Setup
[CJATAPI SCSI Command v|Data
[ IMiscellaneous
Filter Type:
* Hide  Show
I Filter Idle
Ports-

VHIVH2Z H2 ¥ H4
¥ D1 ¥ D2 ¥ 02 ¥ D4

ResstAl | Checkal |

Save.. | Load. | 0k | Cancel |

Figure 99 Filter Setup Dialog

Each of the items shown in the Filter Options window can be selected or deselected
for filtering by checking or unchecking a corresponding check box. Items not in the
current Sample are shaded.

Note 1. When a group is selected, all of its child items are also selected.

Note 2. Only packets captured at run time are available to be selected for filtering.
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Filter Type

You may choose to show or hide the items selected for filtering by checking the Show
or Hide option buttons as appropriate.

Filtering Direction

Items may be selected for filtering in a single direction or both directions by checking
the corresponding Port. By default, all of the ports are enabled. Uncheck the port
checkboxes for ports that you do not wish to include in the filter.

Filter Idle When selected on the Filter Type, depending on Hide/Show selection Idle
packets in the Sample Viewer will be shown or hidden.

IDL You may quickly filter idles by clicking the Filter Idle button. Note that this
button toggles between Show and Hide Items.

p Click the Filter Enable button on the display menu bar to toggle between a
Filtered and unfiltered display.

Selectable Filter Options
* Bus Condition * Port
* Incomplete Frames *  ATAPI SCSI Command
+ FIS *  Miscellaneous
* ATA Command + Filter Idle

*  Protocol Error

Bus Condition When selected, depending on the Filter Type, the Hide/Show selection
will show or hide captured Bus Conditions in the Sample Viewer.

Incomplete Frames When selected, depending on the Filter Type, the Hide/Show selection
will show or hide Incomplete Frames in the Sample Viewer.

FIS When selected, depending on the Filter Type, the Hide/Show selection
will show or hide captured FIS items in the Sample Viewer.

ATA Command When selected, depending on the Filter Type, the Hide/Show selection
will show or hide captured ATA commands in the Sample Viewer.

Protocol Error When selected, depending on the Filter Type, the Hide/Show selection
will show or hide captured packets with the specified Protocol Errors in
the Sample Viewer.

Port When selected, depending on the Filter Type, the Show/Hide selection,
will show or hide packet traffic for the selected port.
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ATAPI SCSI Command

Miscellaneous

Save Filter Setup

When selected, depending on the Filter Type, the Show/Hide selection
will show or hide ATAPI SCSI commands.

When you choose Miscellaneous an additional dialog is displayed
allowing you to specify the filtering of State Range and/or External Signal
In.

i
1 Filter Options

-  Misc ltems
[ |Bus Condition
[JIncomplete Frames ¥ State Range

FIS FiomState: [0 ToState: [0

[ JATA Command

[V Extemal Signal In

Ext. Signal In: [F9%%

I™ Filter Idle

— Poits

WV HI ¥V H2 ¥ H3 ¥ H4
VD1 ¥ D2 ¥ D2 ¥ D4

Reset All [ Check All |

Save... [ Load... I OK I Cancel I

Once you have set up a Filter configuration you may save it as a Filter file
(*tfl) by clicking Save. You may then use it on a different capture by
clicking Load in the Filter dialog.
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Using the Cursors and Bookmarks

Cursors The data viewer display incorporates three cursors labeled X, Y and T .
All of the cursors are initially overlaid and positioned at location 0, which
is the trigger position of the display. The Trigger, or T, cursor is the
measurement reference and is always locked at location 0 in the display.

Positioning the X Cursor To position the X-Cursor within the viewer data display, click the left
mouse button in the gray bar on the left side of the sample viewer next to
the line where you wish to see the cursor.

Positioning the Y Cursor To position the Y-cursor within the viewer data display, click the right
mouse button in the gray bar on the left side of the sample viewer next to
the line where you wish to see the cursor.

Note: You may also left click to set the X-cursor and right click to set the Y
cursor in the frame and the column view by clicking in the narrow strip on
the very left side of a cell. Similarly you may set the cursors in the
Waveform view by left and right clicking at the beginning of a waveform.

Time differences between the cursors are displayed in the cursor position toolbar. To display the cursor
position toolbar, select Toolbar from the view menu and choose Cursor Position.

H XtoY:0ns | KtoT:0ns ] YtoT: Ons

Locate Cursors To quickly locate any of the cursors within the data viewer display, click
the Go To button and choose the cursor to locate. You may also locate the
cursors by selecting Go To from the Edit menu and choosing the cursor to
locate.

8- @)=
EF Trigger Position
% Position
¥ Position
Packet No
1 Time Stamp
i Bookmark
|
|

Begin
End

Go to time stamp To locate a timestamp click the Go To button and choose Timestamp.

sl- @B

:[v  Trigger Position
X Position
¥ Position
Packet No

@

Time Stamp
Bookmark
Beqin

End
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Bookmarks

Enter a time stamp value in the Go To Timestamp dialog and click OK.
X

Bookmarks is a convenient way to mark a point in the data viewer display
by name, such that you can rapidly return to that point. To create a
bookmark, right click the mouse in the data viewer area on a packet where
you wish to place the bookmark.

Show Field >
Hide Field

Gota Next Tag FS
Goto Previous Tag Shift+FS

Set Time Stamp Origin >

Color
Goto »

Click Bookmark from the fly out menu to open the Bookmark Comment
Dialog.

l

Bookmark Name:  [ATA Conmand

Bookmark Deseription:

¥ Soit bookmarks by start time

Statt Time: [Port [Layer [ PacketNo. [ Bookmark [ Desciption [
736265226 (ms)  H2 ATACmd. § ATA Command

2dd | Dete | GaTo | TimeDiference: D
Save as text Prink

Enter a description for the bookmark and click the Add button. Repeat for
additional bookmarks.
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Finding a Bookmark To find a bookmark in the data viewer display, right click the mouse in
the sample viewer and select Bookmark.
X

Bookmark Name:  [ATA Command

Bookmatk Description:

[ Sort bookmarks by start time

add || Deete | GoTe | TimeDiference:0
Save as text Print,
Close

Figure 100 Go To Bookmark Dialog Box

Highlight the bookmark that you wish to go to and click the Go To button, or
double-click on the selection.

Commend Input (H)

- 0=60: Read FPOMA Gueued 60040000000046731 100004000

Figure 101 Bookmark Found Example in Data Viewer Display

Bookmark description To get a quick description of a displayed bookmark, position the tool tip
over a bookmark. The name and description of the bookmark will display.

Set Time Stamp Origin  Right click in the sample viewer to open the fly out menu:

s T
Show Field P Ratures (H) J Sector Numb
Hade Field o3
Format

Byte Order

Expand All

Open as data view
Sek as Refrence Diata Payload
® Set as Second Data Payload
Copy Data
Copy Command
Goto Next Tag
Goto Previous Tag

Color
Goto.

Highlight Set Time Stamp Origin and choose either Absolute, Trigger,
Current Position or Based on system time.
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Search

The search option permits you to examine any data capture file to quickly locate the
desired packet/data pattern.

To perform an initial search, click the Search button to open the search setup

M dialog as shown in Figure 102. You may also perform the search by selecting
Search from the Edit menu.

Note: Only items captured in the sample file are enabled for search.

x|

~Search For - Search tem; - Search Sub llem - Search Domain

[IData Pattemn [@ICheck Power Mode I 6% Fange s

| JBus Condition [WEE recute Device Disgnastic

[ Primitive [Zldentify Device Fr[ﬂgn L]EA e IV Hi W H2 ¥ HE 7 H4

[Jincamplete Frames [W|Fead DMA Ext X

[¥IFRead FPDM# Dueued e [ o1 /D2 ¥ 03 7 Dé
iand [@i5et Features o)

[Prctocal Eren [hwiite DM Ext 7

1741 531 Conmand [#wite FPOMA Queved = hect | tnchec:

[ iscelanzoue I= Tiag Fang= Protocol Ear

From Tag: |/ [Hex) IV Packet with Error

|- Sasrch Diraction

& Fowad ToTaz |0 [Hex) ' Packet without Enor

—_— Pot

" Backward o

oo I~ Don't Cars
[ SemchFrom o

& Start

€ Trig-Painter

 %ePointer

P Advanced..

€ LastFound

Resetdl | Save. | Lead. | FindNest | Cancel | Domaine< |

Figure 102 Search Parameter Definition Dialog Box

Search For Choose a category to search in the Search For window. Each of the
search categories offers additional choices in the Search Items window
to refine the search. Check the desired items for the selected category.

Advanced options Some of the Search Categories offer Advanced options for search. To set
these options, highlight the search item in a category and click the
Advanced button to open the Advanced options dialog.

i
[ Field | Length | Value [
] PM Por 4 X
ol 1 2
Oon 1 ?

[ Status Lo 3 ?

[ Status Hi 3 2

[] Emor a bed

[ Shctive 31:0 32 psrarisried
0K I Cancel

Set the desired options and click OK.
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Search direction

Search From

Packets With or Without Error

Data Pattern

Search domain

Protocol Error

Note:

Choose either Forward or Backward direction in which to perform the

search.

Choose a starting point to begin or continue a search.

»  Start of the sample file
*  Trigger Pointer

* X Pointer

* Y Pointer

» Last Found

without an error.

You may refine the search to locate packets with an error or

Search for Data Pattern allows you to search for a specific Data Type,

Pattern and Length.

* Data Pattern Only
* Data Payload Length Only

» Data Pattern and Data Payload Length

x|
Seaich For Search ltems Search Sub ltems Seaich Domain
Data Type Ports
[ 1Bus Condition @
Crinitve 2 DagrelEmerd) [ H 2 H2 17|13 7 e
[Clincomplete Frames Data payload length onky 7
=itk v v ¥ D3
1S € Data patism/papioad lenglh) 2408 2 (23 4 o 20
| |ATA Command
[Frotocel Enor Data Pattem
i ., Check &l UnCheck Al
[ IMiscellaneous Pratocol Errar
- @ Hex (" Binay (" ASCIl [V Packet with Error
SaschDisction [V Packet without Error
& Fomard
t
€ Backward @ pndl .07 fs
I Don'tCare
[~ Search From [VPort 0
@+ Start
enath
£ TiigFointer :
5 ength: | 0O
" ¥-Painter
" -Pointer
" Last Found
Reset Al Save... Load... | Find Mext I Cancel | Dormain << |

Figure 103 Search for Data Pattern

Click the Domain button and choose a search domain from All ports or a

specific port.

Choose Packet with error or Packet without error
Click the Find Next button to perform the specified search.

When searching for Protocol Errors in column view, you cannot search for a specific

Protocol Error type. Search will return any protocol error.

Save Search Setup

You may continue to search the output file using Next Search or
Previous Search for the same pattern until you redefine the data capture

search parameters.

Once you have set up a Search configuration you may save it as a Search
file (*tsh) by clicking Save. You may then use it on a different capture by

clicking Load in the Search dialog.
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Interpretation Aids

Choose Data Format

Show all Data

You may display data values either in hexadecimal (default) or binary. To
choose data format right click the mouse over a data field, choose Format
and then the format.

M e L]

Show Field 3
Hide Fiedd

T - cdecnd
Byte Order »  Binary
Expand Al Sid

Open as data view

| Set as Refrence Data Payload
Sek a5 Second Data Payload

Copy Daka Cyl High (exp) (H
Copy Cornnand o

Goto Next Tag F5
Goto Previous Tag Shift+FS

Set Time Skamp Origin 3

| Color
Goto 3

To display all captured data, click the data expand toggle arrow in a data
field where you wish to examine the data in detail.

Data expand toggle —

" 0x03 . DM GUEUED || 0x01 . Horme

000 00 00 00 00 00 00 00 00 0O 0O 0O 0O 0D 0D 00 00 E‘

010 :00 00 00 00 00 00 00 OO 00 00 00 OO 00 00 00 00
0Z0 300 00 00 00 00 00 00 00 00 00 00 DO 00 0O 00 00
020 :00 00 00 00 00 00 0O 00 OO 00 0O 0D 00 0D 00 00

040 :00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

050 100 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

0050 00 00 00 00 00 00 0O 00 0O 0O 0O DO 0D DO 00 00 ||

You may expand or collapse all data fields globally. To expand all data
fields, right click the mouse in a data field and choose Expand All.

Bookmark

Show Field 3
Hide Field

Format r
Byte Order »

Expand All
Open as data view

Set as Refrence Data Payload
Set as Second Daka Payload

Copy Data
Copy Command

Set Time Stamp Qrigin >

Color
Goto L4

To collapse all fields right click the mouse in a data field and choose
Collapse All
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Set Port Alias

Port Alias allows you to assign a meaningful name to each port to assist in interpreting
the results displayed in the sample view.

To assign port names in an open sample view, click Configuration on the tool bar and
choose Set Port alias.

Port Alias x|

Ports —— New port hame ——

D1 W
H1 [Host
D2 pz—
H2 chng ||.|2—
D3 |D:-x—
H3 N
D4 F

H4 [we

Set As Defaultl ok | cancel |

Figure 104 Assign Port Name

Assign a meaningful name to each port in use and click OK. The assigned names
replace the port numbers in the sample view.

If you elect to save the capture sample file, the assigned port names will be saved
together with the result so that when you open the sample file later, the assigned
names will be retained.
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Software Settings

Software settings allows you to define template files for new Analyzer projects, to

specify how sample files will appear when opened and to set ATAPI Spec
Assignment.

To perform software settings in an open sample view, click Configuration on the tool
bar and choose Software Settings.

Software Settings

x
User Path [c \Program Files\Catalyst\SATA_450\ set, > ‘
- Templats Files
I Protocol Anslyzer: |

I~ New Protacel Analyzer Project in Advanced Mode

Delault Workspace | |C-\Program Files\Catalyst\SATA_4B0\S yetem\PreDefinedWorkspace\Defaullw/s wet . ‘
(e NCQ Conmands Time out Threshokd - [1000 us
I Close previous sample file when new sample fle opens
Masimum Number of Uploader Threads: [B
¥ Cieate statistical iepoit read/wike page
[¥ Display pre-fiketed cells as blanks in colurnn visw ATAFI Spec Assignment - |MMC4-SPC3 =

™ Reverse Link Data
ColannView Packel Sz 00000 (roug)
Colurmn View Memory Size: 9375 KB

Field list sattings:

[ LU Payiaad fied lengh [20 Bytes
# Based on Cell Type I~ Shov Field List as embedded in rame/spreadsheet views
=
IR I Show Fiki Listin cokumn view
® e || e
- Update Field List based on— - Mode of rame fekds fist -
" Based on Specific Command Type ~  Transpart
* TextView ~ Apeboai
jon
» d Sheet Vi
|- Dpen Samp Fike In | Sn S © Boh
& Default Woikspace T~ Anchor the Selection bar
At Pravious Saved T~ | Set e Archor 10w a5 spns. poi

Setas factoy| [ 0K Cancel

Figure 105. Software Settings Dialog
Set the desired options and click OK.

User Defined Decoding

User defined decoding allows you to create a definition file to interpret commands and
frames that are not in the standard set recognized by the software.

Click Configuration and choose User Defined Decoding to open the User Defined

Decoding dialog.
51
¥ ATA Conmands) | ]
M sTPFamels) | _]
Set s Defaut ok | Cancel |

Check ATA Commands and/or STP frames. Click the ellipses next to a command

type text box to display the Open dialog. Choose an appropriate script file and click
Open.
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Look in: ll_j User Define Decoding Script j & rjt

2 ATA Command. asl
| DFIS.as)

File name: |

Open I

Files of type: IDeconding Script Files for ATA Command(s) j Cancel |
74

Figure 106 Choosing a Script File
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The Analyzer ships with a default display configuration of field and viewer settings.
You may, however, define your own field and viewer settings for a particular testing

scenario.

The Sample Viewer Configuration dialog allows the user to change the following

display settings:

* Field settings

— Data format
— Field header text color
— Hide/Show field

*  Viewer Settings

— Change fonts

— Wrap packets

— Time Stamp Origin

— Enable/Disable tool tip

» Save Display Configurations in a file

* Load Display Configuration settings from a file

*  Factory Setting (Restores Default Settings)

To customize your display, click the Configuration button on the Viewer
toolbar, or select Sample Viewer Configuration from the Configuration menu
to open the Sample Viewer Configuration dialog.

Sample Yiewer Configuration | 5'
il ;
@ @ Link Fields ekl Seiting
E-@ Ide Fields Format |Hexadecimal
"l |dle Data g
®- @ FIS Fields W Visible
[+ ¢ ATA Cmd. Fields Byte Order |Right Align "I
[+ @ SCS| Cmd. Fields
[+- @ Data Fields i Field Header Setting
[+~ @ Queue Cmd Fields " Name
[#-® PhyReset Fields A
#- ¥ Additional Fields Idsbata @ Abbiivation
-4 Frame List/Spread Sheet View Foreground
- Histogram _I
[~ Viewer Setting
IV WrapPacket [16  Long Field Byte Count
¥ Enable Tooltip Font
- Time Stamp Origin-
' Absolute " Trigger
" User Define " Based On System Time
V¥ Same color for start time and port
Save | Load | Factary Setting ] oK I Cancel I

Figure 107 Display Configuration Dialog Box
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Field Settings To view a packet field, select a field from the packet field tree and check
the Visible box. Uncheck it to hide the field. To change the data format of
a packet field, select the field and choose a data format from the Format
drop-down list.

a
o = |IF Field Setting
Operation Code —J | Format I vl
Mode
Mode ™| isible
Reserved
Buffer ID
Buffer Offset ~— Field Header Setting
Parameter List Length D i
Allocation Length o Abbrivation
Control

Prevent Foreground
Service Action

Service Action

2999909000900 9000000000099

. . — Viewer Setting
Service Action
Sesvice Bctiarl ¥ ‘wiap Packet IT Long Field Byte Count
Service Action :
Service Action [V Enable Tooltip Font
Service Action - —
Restiicted ~ Time Stamp Origin
Volume Number = Absolute ® T
Partition Number g
9 .
First Attribute |dentifier Doy (" Based On System Time
vI
& » [V Same color for start time and port
Save | Load | Factory Setting I 0K I Cancel I

To change the color of the text in a packet field header, select a field from
the packet field tree and click the Foreground button.

Basic colors:
Ui Wl 00
I §

Custom colors:

L W00
| 0 M WM

Define Custom Colors >> "

(1] I Cancel |

Choose an appropriate color and click OK
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To change display fonts, click the Font button to open the Font dialog

box.
ront 2| ]
Font: Font style: Size:
IM] |Hegular IS 0K I
<
Aiial Black =i [ntalic 9 Cancel |
O Aiial Narow Bold 10
() Aiial Unicode MS Bold Italic 1
% Antistik. 12
AvantGarde Bk BT 14
T AvaniGarde MdBT x| 16~
— Sample
AaBbYyZz
Script:
f\Westen |

Choose the desired font, font style, size and click OK.

Viewer Settings Check the Wrap Packet box to enable the wrapping of packets in the
display.

Check the Enable Tooltip box to enable tool tips for packet fields.

To change the length of long byte fields displayed, enter a number of
bytes to display in the Long Field Byte Count size box.

Check Absolute Trig to display trigger in real time. If left unchecked the
trigger position is t=0 with samples before trigger shown as a (-) number
and after trigger as a (+) number.

When finished, click OK to save changes and close the Display
Configuration dialog.

Save/Load Settings You may save the customized configuration settings in a *.cfg file by
clicking the Save button and completing the Save As procedure. To load a

previously saved configuration file click Load and choose an appropriate
file.
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Statistical Report

Whenever a captured sample is displayed in the sample viewer, a Statistical Report
selection in the Report menu and a Statistical Report Button on the viewer toolbar
are enabled. You may create a Statistical Report for the entire capture or a select
portion of it as desired.

O To display a Statistical Report, click the Statistical Report button on the viewer
-Ifi toolbar, or select Statistical Report from the Report menu.

Select Statistical Report Range x|

&« Al Samples

" From IT-Eursor ﬂTO IT-Cursul j

" From |Sequence jNO IT To |Sequem:e :|N0|1

oK | Cancel |

Figure 108 Statistical Report Range Dialog

The default statistical report is generated using all samples. You may, however, set a
specific Statistic report range between defined cursor positions or events.

Report Between Cursors Click the option button next to the From cursor selection drop down list.
Then click the From down arrow and choose the 1st. cursor, click the To
down arrow to choose the 2nd cursor and click OK. The resulting report
is limited to the capture between the cursors.

@ From |XCwsor v |To [T-Cusar ¥|

" From

Sequence

= VP 7 -Cursor ‘

Report Between Events  Click the option button next to the From the event selection dropdown
list. Then click the From down arrow to choose the 1st event and enter
the number of its occurrence. Next click the To down arrow to choose the
2nd event, and enter the number of its occurrence.

& From [Link ~|Mo |1 To [Link =|Mot

FIS
ATA Cmdl. 0K Cancel |
Phy Reset

Click OK. The resulting report will be limited to the capture between the
defined events.
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Statistical Report Content

A complete statistical report consists of the following reports a that are accessed by
clicking on the corresponding tab in the dialog:

*  General * Read/Write Command
*  Primitive *  Protocol Error
* Bus Condition *  Performance
+ FIS *  Others
* ATA Command *  Queued Commands
+ ATAPI

Note: Results are displayed only for items that have been captured in the sample.

Report Options
Some report categories offer options to display only items of interest. These report
categories incorporate drop-down list boxes offering pre-defined and custom options.
For details see “Formatting the Statistical Report View” on page 146

General Report

To display the General report, click the General tab.

YR A i
General I F‘rimitive[ Bus Eundiliun] FIS I ATA l:ummandl Read/white Curnrnandl Peﬂurmancel Dthersl
Type Direction Duration Count %o
All - Al [ All - al |« -
FIS H->D 9,191 89358 ms 1748 29,70
FIS D-=H 122.484 352 11 ms 4054 68.588
Bus Condition H->D 62.213333 13 us 32 0.54
Bus Condition D->H 93.506 665 09 us 52 0.55
0.13183196 5886 100.00

Figure 109 Sample Statistical Report
The General report displays the report data in columns with the following

information:
*  Type +  Count (Number of occurrences)
e Direction * 9% of total count

e Duration
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Primitive Report View

To display the Primitive Report, click the Primitive tab. The Primitive report displays

information in the following columns:

e Primitive

e Direction

Count (Number of occurrences)

% of total count

(@R ER(d T [>T o

General Frimitive IBus Condition | FIS | ATA Command | Fiead/wiite Command | Performance | Others |
Primitive Direction Count o
Al [+ Al |- al v -
CONT H->=D 1748 2.99
CONT D->H 4054 6.95
ECF H->D 1743 2.99
ECF D-=H 4054 6.95
HOLD H-=D 415 0.71
HOLD D->H 887 1.52
HOLDA H->D 415 0.71

Bus Condition Report View
To display the Bus Condition Report, click the Bus Condition tab. The Primitive

report displays information in the following columns.

e Bus Condition

e Direction

Count (Number of occurrences)

% of total count

EEIEITIER RS Me
Generall Primitive  Bus Condition lFIS | ATA Commandl Read/wiite Command] F‘erlorrnance| Dthers]
Bus Condition Direction Count o
Al - al [+ all -
Keep Alive Activity H-=D 1 1.19
Activity On H-=D 12 14.29
Activity On D->=H 12 14.29
COMINIT/COMRESET H-=D 1 1.19
COMINIT/COMRESET D-=H 28 3333
COMWAKE H-=D 12 14.29
COMWAKE D-=H 12 14.29
COMSAS H-=D 6 7.14
84 100.00
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FIS Report View

To display the FIS Report, click the FIS tab. The FIS Report view displays
information in the following columns:

* FIS Type *  Duration time (Accumulative)
* PM Port +  Count (Number of occurrences)
* Direction * % of'total count
J@%‘éa %‘1"'"" 1 Movels
General | Primitive | Bus Condition FIS IATA Command | Read/wfrite Command | Performance | Others |
FIS Type PM Port: Direction Duration Count %o
All - - al [« all - al [« ==
Reqister Host ko Device 0 H-=D 695,826 660 16 us 1333 22.97
Register Device to Host a D-=H 761,133 361 82 us 1332 22,96
Set Device Bits 1) D-=H 457.066 680 91 us 706 12.17
DMA Activate o D-=H 214,080 001 83 us 415 7.15
DMA Setup i} D-=H 574.346 679 69 us 706 12.17
PIO Setup 0 D-=H 8.426 667 21 us S 0.09
Data 1] H-=D 2.350 293 40 ms 415 7.15
Data 1] D-=H 50.023 921 97 ms 890 15.34
0,05511509 5802 100,00

ATA Command Report View

To display the Command Report view, click the Command tab. The Command
Report view displays information in the following columns:

¢« Command e Status
e PM Port e Duration
* Direction +  Count (Number of occurrences)
e Number of FIS * 9% oftotal count
* Payload Size (Dwords) * Timeout
J@la|§|3_|® 1+ ¥ (=[] Move [ Cuser ¥
General | Priitive | Bus Condiion | FIS  ATA Command | Read/wite Command | Pedomsnce | Others |
Comanand [ PMPort | Direction | Numberof FIS | Payloadsize | Status | Duration [ comt | % |
All : - - Al : Al :I Al : Al : All :
Read DMA Ext o H->D 3 2048 Normal Output 37.73333399 us 415 3113
iiribe DIMA Ext 0 H->D 4 2048 Normal Output 17.13333321 us 179 13.43
Wrike FPDMA Queusd 0 H->0 6 2048 Normal Qutput 26.13333321 us 236 17.70
Read FPOMA Queued o H->D s 2048 Normal Output 32.106 666 56 us 470 35.26
Identify Device 0 H->D 3 512 Normal Output 30.746 667 86 us 3 0.23
Check Power Mode 0 H->0 2 o Normal Qutput 6.826 666 83 us 3 0.23
Execute Device Diagnostic 0 H-2D 2 o Normal Output £.69333363 us 3 0.23
Flush Cache o H->D 2 o Nermal Outout 6.746 666 91 us 10 0.7s
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Read Write Command Report View

To display the Read/Write Command Report view, click the Read/Write Command
tab. The creation of this page can be enabled or disabled under Software Settings, see
page 131. The Read/Write Command Report view displays information in the
following columns:

*  Time Stamp * Payload size
*  OpCode/Command + Status
+ LBA *  Completion Time
*  Sector Count * Count
‘@% é&‘g‘f‘ =) 1 Move |%-Cursor v
General | Primitive | Bus Condition | FIS | ATA Command Read/Wiite Command | Performance | Others |
Time Stamp OpCode [ Command LBA Sector Count Payload size Status Completion Time Count
Al - Al - all - All - all - All - All - -
7.086 733 ms Read DMA Ext 0x3e91089 Ox4 2048 Normal Output 23.616 92047 ms 1
36,192 829 ms Read DMA Ext 0x2061be0 Ox4 2048 Normal Output 24.622 48039 ms 1
79.374 199 ms Read DMA Ext 0x20c03dd 0x4 2048 Normal Output 5.868 81351 ms 1
§7.538 506 ms Read DMA Ext 0x32218f2 Ox4 2048 Mormal Output 16,218 04047 ms 1
103.870 239 ms Read DMA Ext 0x3343e32 0x4 2048 Normal Output 18.062 200SS ms 1
122,003 601 ms Read DMA Ext 0x30F9949 0x4 2048 MNormal Output 16,309 919 36 ms 1
138,406 189 ms ‘Write DMA Ext 0x1da901F Ox4 2048 Mormal Output 6,931 439 66 ms 1
145.384 949 ms ‘Write DMA Ext 0x9873% 0x4 2048 Normal Output 7.563 37357 ms 1

Performance Report View

To display the Performance Report view, click the Performance tab. The
Performance Report view displays information in the following columns:

*  Minimum Completion time + Total Read (DWords)

* Average Completion time » Total Read Duration

*  Maximum Completion time »  Total Write DWords

*  Host Bus Utilization »  Total Write Duration (time)
*  Device Bus Utilization *  Average Byte Per FIS

» Efficiency (%)

EEIEE I Move [ Curzor *

General| Pimiive | Bus Condbion | FIS | ATA Command | Read/wiite Command Peticmance | Others |
Min. Corrpl. Tae | Avg. Compl. Tne | Max, Compl. Tine | Host Bus Utlization | Device Bus Uilzation | _Efficiency | TotalRead | TotalResd Duration | TotalWrke | TotslwriteOurstion | Awg. Byts PerFIS |
76.37333% 79 us 14.374 306 68 ms 59.015 33508 ms 9.19 ms 122,48 ms 12.88 1814016 121.35 ms 849920 10.16 ms 2041

140



Statistical Report Catalyst Enterprises, Inc.

Others Report View

To display the Others Report view, click the Others tab. The Others Report view
displays information in the following columns:

* Items * Reports
2Ren(e/td [>T Mo
General] Primitivel Bus Cunditionl FIS | ATA Cornmand] ReadAwrite Eommandl Performance  Others I
Items Report
Idle No i}
Payload Size 5327872
Sample Time 14,621 841 43 s
Idle Time{Host) 0.00000000 s
Idle Time(Device) 0.00000000 s
Reserved 0.00000000 s
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Statistical Report Toolbar

J@@!élﬁ\%]f & |=> [ 1 of57 ALIGN Sequence

The Statistical report toolbar provides the following functions accessible by buttons
on the toolbar:

*  Export to Excel

* Save as Text

*  Print Report

e Print Preview

* Report Display Settings

Export as Microsoft® Excel file

@ Click the Export to Excel Button on the Statistical Report Toolbar to open the
Export to Excel dialog.

Choose a folder to save the Excel file in and an appropriate file name and click
Save.

Save as Text file

Click the Save as Text Button on the Statistical Report Toolbar to open the Export
% ‘ to Text dialog.

Choose a folder to save the Text file in and an appropriate file name and click Save.

Print Statistical Report

Click the Print Button on the Statistical Report Toolbar to open the select printer
é dialog. Choose an available printer and click OK.
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Print Preview

Click the Print Preview Button on the Statistical Report Toolbar to display a
preview of the report to be printed.

[Catalyst Enterprises Inc Senal ATA Apr 14, 2008]

General

Type [Direction  |Duration Count |4

FIS_|H=D 632 186 706 54 us 1000 |4

FIS_|D->H 399720 001 22 us 999 14|

000103291 1999

Primitive:

Primitive. Direction  [Count |4

CONT H->D 1000 |9

CONT D-=H 999 |¢

EOF H-=D 1000 |4

EOF D->H 999 |

HOLD H->D 1000 |¢

HOLDA H->D 500 |

R_IP H-=D 1000 |4

R_IP D->H 999 |

R OK H-=D 1000 |4

R_RDY H->D 1000 |9

R_RDY D-2H 999 ¢

SOF H->D 1000 |9

SOF D->H G99 |7

SYNC H->D 1000 J4

SYNC D->H 999 <

WTRM H-=D 1000 |4

[WTRM D->H 999 ¢

X_RDY H-=D 1000 |4

X_RDY D->H G99 ¢

ALIGN H-=D 500 ¢

18992 |

FIS

FIS Type P Port |Cirection  |Duration Count ||

Register Host to Device 0 H->D 313.266 662 60 us 500 ||

Reagister Device to Host 0 O->H 309 693 328 86 us 749 |3

Set Device Bits 0 D-=H 90,026 664 73 us 250 |

Data 0 H=D 31992001343 us 500 ||

0.00102291 1999

ATA Command

[command [PMPort_[Direction [Number of FIS__[Pavioad Size _[Status [Time

[Finte OMA Queved lo !H—>D |2 !0 !Norma\ Ouput___|WiA
|- - - = Page 1

Figure 110 Sample Print Preview of Report
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Report Display Settings

You may set up the report columns for display to suit a particular analysis need
eliminating the need to show hide columns individually. Use the Setting dialog to
configure the display for each page.

’ g | Click the Setting Button on the Statistical Report Toolbar to open the Setting
dialog.

setting NN x|
—Pages——— — Show\Hide Columns
L
Laeneral
Priritive V| Type
Bus Condition v|Direction
FIS
ATA Command
Readwrite Command
Performance
Others
Reports:
]Duration
v Count
V%
Check All |
Reset Al
1]9 I Cancel |

Figure 111 Statistical Report Column Setting

Link With Sample View

Whenever a Type is selected on any page of the statistical report, a set of navigation
buttons is enabled allowing you to examine each instance of that type in the sample
viewer.

‘ 1+ & ‘CD I 3 of 137 Reaister Host to Device FIS

ﬁ} Click the Jump to Previous Button on the Statistical Report Toolbar to go to the
previous instance of the selected type in the Sample Viewer.
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& Click the Jump to Next Button on the Statistical Report Toolbar to go to the next
instance of the selected type in the Sample Viewer.

:> Click the Jump to Specific Button on the Statistical Report Toolbar to go to the
instance specified as N of M items on the Statistical Report Toolbar.
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Formatting the Statistical Report View

Initially the Statistical Report View contains all of the information in columns, but
you may customize the display for your needs by:

Sorting items by column
Filtering Columns by item

Hiding any column on the display
Filtering Column Content

To filter column content click the down arrow in the heading for that column and

choose the items that you wish to be displayed. The default is All. By checking a
specific item you exclude everything but that item for display.

FIS Type

Reqister Host to Device
Register Device to Host e
Set Device Bits

|DMA Activate ¥

Choosing Custom allows you to specify more than one item for display.

x|
%' Show selected items
DA Activate
DMA. Setup Check All |
Data Resetal |
PID Setup

Reaister Device to Host
Register Host to Device
Set Device Bits

€ Show condticral items

IEqua\ to LI ID
0K I Cancel |

Check the items you wish to display and click OK.

146



Statistical Report Catalyst Enterprises, Inc.

Hiding Columns

To hide a column, right click in the column and choose Hide. To unhide a column,
right click on any column and choose Unhide.

Sorting Column Content

To sort column content, click the heading for that column. Repeated clicking of the
column heading will sort the column in ascending or descending order.

Type l[ Direction l Duration I Count [ o Type w| Direction Duration Count %
Al E ~ = a & A - al = e al =l A [zl —
Open Address Frame I->T 18.39999962 us 69 28.51 STP Frame 1->T 7.03599596 us 17 7.02
S Pearve Lz AN 17 7.2 STP Frame T->1 85.59333344 us 34 14.05
i L folanatus be Lue SSP Frame I->T 14.48000050 us ES 14.46
S5P Frame Lt 23.12000084 us 53 21.90 S5P Frame -3 23.12000084 us 53 21,90
55P Frame 1->T 14.48000050 us 35 14.46 SMP Frame 1->T 1.81333339 us 17 7.02
2:2 i::: IT:: ?ggﬁ'ﬁ f; ‘;6025 SMP Frame 151 4.53333330 us 17 7.02
.0.00315528 ] 101.100 Open Address Frame I->T 18.39999962 us 69 28.51
0.00015528 242 100.00

Figure 112 Toggling Type Sort Order
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Data Report

Whenever a captured sample is displayed in the Sample Viewer, the Data Report
Button is enabled on the Viewer toolbar and the Data Report selection is enabled in
the Report menu.

The data report displays all of the data that is sent from the host to the device and from
the device to the host. All PIO In =>In commands are grouped as a data packet until
the occurrence of a PIO Out =>Out command creating a new data packet.

To display a Data Report, click the Data Report Button on the Viewer toolbar or
m choose Data Report from the Report menu.

Click the Statistics button to display data report statistics

|#eBen=d>un|=s|a|npPR+- ¢ Oo|[ZRE0 = wm|E 8032 @nes = o o |[rlnle o @|]no sz 1 o oo

E

010
020 360 00 00 60 00 00 00 00 00 0D 00 GO 6D 00 G0 00
030 :00 00 00 B0 00 00 00 00 0D 0O 00 00 0O 00 G0 00
040 500 00 00 ©O 00 00 00 00 0D 0 00 OO O 09 09 OO =i
050 <0 00 00 DO 08 00 00 00 60 0D 00 0O O 00 G0 0O

£00 00 00 00 00 00 0O 00 00 00 00 00 00 00 00 0O Mumbor  Duiation  From LBAMH] ToLBAM)
I 2853 i) cheSdSs cbeSdse

99 00 00 00 00 0D 00 00 0O 00 00 00 00 00 0D

ot , 2046 Byt P Pont () Pratocol [

=
==

=
=
|

5 o o
B ori ) | CommarsDeecton - 'l

KiaY: Ofne] RioT:0fne] | YioT:0fm] |

Click the Down Arrow in a data field to display Data Report details

Figure 113 Data Report
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Tx Vout

Your analyzer incorporates the ability to select TX Vout for the transmitter on each
port. Selecting TX Vout increases the output voltage swing above the nominal value
for test and characterization purposes. This feature is also useful to compensate for
line loss when driving long cables. The output range without TX Vout is 500 - 700
mv, nominally 600 mv (see Figure 115) and 800 - 1300 mv, nominally 1100 mv (see
Figure 116) with TX Vout selected.

Configuration Project Se
Authorization
Features Status...

To select TX Vout click Configuration and then choose MEESEE:

|
TxYout & Preemphasis x|

‘When enabled the high voltage swing output mode is
selected and the preemphasis enabled too.

|

| High voltage swing : 800-1300 my
|

| Low voltage swing : 500-700 mv

D [~ H1 Check Al

[~ D2 [~ H2 Uncheck All |
B N [ o ]

[~ D4 I~ H4
Cancel

Figure 114 Choose Port for TX Vout
Check the Port(s) for which you wish to apply TX Vout and click OK.

1185127 M2

Figure 115 Waveform and Eye Diagram with no TX Vout
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w“ll|:" ,u_Un-||I|-|,; T r‘ll‘wj‘lj_|“ )

Figure 116 Waveform and Eye Diagram with Tx Vout

Memory Check

The STX230/STX430 has a built-in RAM self test utility.

Note: To be enabled in software version 2.x

Tools Window  Click Tools on the main menu bar and choose Self Test to open the Self Test

R oo

;n I
Memory Check | ! Memony Check |
Memony ' Memony
(]7 SDRAM W Exerciser RAM []7 SDREM ¥ Everciser RAM
Memory T Test Result Py | Memorp Type | Test Resut -
SDRAM O SDRAM 0 0K
SDRAM 1 SDRAM 1 oK
[v [v B oK
@ SDRAM 2 @ sDRAM 3 oK
@ SDRAM 4 | @sDRaM 4 oK
@ SDRAM 5 | @sDReM oK,
@ SORAM B @ sDRAM 6 oK
@) SDRAM 7 @ 5sDRaM 7 oK
@) SDRAM 8 1 @ 5sDRaM 8 oK
SDRAM 9 2 QSDHAM 3 ur, 2
< | » i 4 | »
I~ Save eror details ™ Save eror details
Savein IF':‘rn.'mr Files\CATALYSTASATAT xe\UsenEr J Save i [C:\Program Files\CATALYSTASATAT sx\U ser\E J
Closo f Close

To perform a Memory check, choose the memory to be tested and click the Start
Memory Check button. After a short time the Test result status will appear.

You may save the memory check result by checking the Save error details check box
and specifying a destination file name.
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Find Device

You may use this utility to obtain all of the vendor specific information and detailed
device parameters.

[ Tools Window Help . . . . )
seff Test Click Tools on the main menu bar and choose Find Device to open the Device

JETTET  dentifier dialog.

Compliance Test

x|
Frd Deviai: W01 o2 03 oo |
[ Devics List | Pasameles ‘
Word Descrigtion Value
General
Device Type: Spes Version:
Serial Number -
G Find Device Sove load [ Clowe

Figure 117 Device Identifier Dialog

Click the Find Device button to search for connected devices. After a brief period the
dialog will display all of the device information.

Device Identifier x|

Frd Dovcein: 01 P02 P03 Wos |

[ Device List [ Patamelers ‘ Identiy Device
[ £]01:5474 Device £ 3 Word Description Value | =
|5] D2 :GATA Device sﬂmg V] FEQE",‘;’ZN [ General configuration bisigrificant infeimation: 0C5A
D3:NoDevice 15 0=4 =
D4 Ho Do 148 Retied
Mo Deviee 7 D=notiemovable media device
6 Obsolete
53 Retred
2 Response incomplete
1 Retied
0 Reserved
1 Obzolete IFFF
a Specific configuration Cay7
3 Obsolate 0010
15 Retiied 00000000
e Fhestare o =l
General
Device Typa:  ATA Device SpecVersion: Support ATAE
Sedal Number © WDETVIZ)
LBA 28 Capacily : 74 GB . LBA 48 Capacity : 74 GB

Figure 118 Identified Devices

Click on a device in the Device List to display information about that device.
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Compliance Test

The Compliance Test consists of a set of selectable tests to verify compliance with the

SATA specification.

To run a Compliance Test click Tools on the main toolbar and choose Compliance

Test.

=0 Device Requrements
% [] Mative Command ueuing
O

% [J Asynchionous Signal Recovery
# [ Software 5 etings Preservation
@ [Qintertace Powe: Management
& C]Phy test group Device bpe

|

Load Start

Save

(=]

Dplions

Caplure TineDut |12 Second

Add 5>

<< Remave

AddAl>>

FRRemrsA Devie pane: [Pt
L | L]
r
Compliance Repor fil ||:‘ \Program Fles\CatalshSATA_460\ser\Compliance_Device! it Browse. i
Saved Traces [ 100 _Bone, | Cs :

No Test Name Description Result

!

Figure 119 Compliance Test Selection

1. Choose the desired tests in the left pane of the dialog and click the Add>>

button.

2. Enter a value for Capture Timeout.

Note: If a test running time exceeds the Capture Timeout value the test will be terminated.

3. To view failed test traces in sample viewer check, the Automatically load

failed test traces check box.

4. To save the failed test traces only, check the Save only failed test traces check

box.

5. When all of the desired tests have been selected click Start.

6. The test will run and after a brief period of time display the result.
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= [ Digital test group. ~Complance yoe | [E1GORDT —_—
[ General Device Requiements " Deie Bl GoR 02 e
@ ] Native Command Queuing [GIGRE |
%1 [] Asyrchranous Signal Recovay Fl B coR0t | ey Siop
& [ Sohware Selings Preservation L - | |AGDROS —
- [ Interface Power Managemert ) Tiose
=[] Phy test group Device type
& ATA
~Opiions
C aTaR

Caplure TimeQut F‘“‘:“’

13 H!mveA! Device name : [Devicel

Compliance Repoit fle |E \Program Files\Catalyst\SATA_4B0NUses\Comphance_Device1.f

Saved Traces [C-\Frogiam Fies\Catalyst\SATA_60NUzers
Mo Test Name | Description | Resunt | Detail =
1 GDR.O1 Once the inilial Regrster device-to-hast FIS has been received and successiully Enor #1/5 - Enoe -Can not isswe some requed commands. Check sample
‘acknowledged with no enore. a device shal successhuly respond to the sefling of fex turther information
the SRST bi s the Device Corirol register al any tine and perfosm the soflvare
reset protocol
2 GDR-4 For all Senal ATA devices, the entre contents of Weoed 93 in IDENTIFY DEVICE Passed

of IDENTIFY PACKET DEVICE data shall be cleared o zero.

Lo

Figure 120 Compliance Test Result

7. You may save the current compliance setup for later use by clicking the Save
button to open the Save As dialog. Assign a meaningful name to the setup and
save it as an *cst compliance file.

8. You may also run a previously defined setup by clicking the Load button and
choosing a previously defined setup to run.
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Configuration Features Status

To get a comprehensive overview of the current configuration feature status, click
Configuration and choose Features status.

Features Status |

I SATA Protocol Analyzer. Catalyst Enterprise Inc.

Enable Features: Disable Features:
SATA1.5/3.0/6.0 gbps, X4
Analyzer

Pattern Generator

Analyzer CAPI

Exerciser CAPI

Host Emulator

Device Emulator
Compliance Test

Figure 121 Configuration Feature Status
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Appendix A

Creating a Pattern Generator File

You may use any text editor or word processor to create a pattern generator file (*.spg) using the
following conventions:

Key words

ALIGN, CONT, DMAT, EOF, HOLD, HOLDA, PMACK, PMNAK, PMREQ P, PMREQ S, R ERR,
R IP,R OK, R _RDY, SOF, SYNC, WTRM, X RDY, XXXX, LOOP, Enable, Disable, Host, Device,
Scramble, Role, END OF FILE.

Comment format
/*Comment text*/
Primitive definition format

To add an ALIGN primitive, use ALIGN or 27.3 10.2 10.2 K28.5
To add a CONT primitive, use CONT or 25.4 25.4 10.5 K28.3

Loop definition format

You may write a defined pattern into memory repeatedly by enabling a loop.
Loop definition allows either “Enable” or Disable”. To enable looping use: Loop=Enable

Scramble definition format

Scramble definition allows either “Enable” or Disable”. To enable scramble use:
Scramble=Enable

Role definition format

To specify SATA hardware role: Role=Host or Role=Device
END_OF_FILE definition
A pattern generator file must include END OF FILE as the last statement in the file.

Figure 122 illustrates a typical Pattern Generator file.
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Figure 122 Sample Pattern Generator File *spg
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WAN Operation

WAN connected operation is supported. Contact factory for details of operation.
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