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Catalyst Enterprises, Inc.

Introduction

What’s In this Manual

This manual describes the installation and operation of your Catalyst Enterprises SAS

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 SAS Analyzer is a serial bus analyzer that is capable of analyzing and exercising
Serial Attached SCSI (SAS) and SATA, through STP data transfers. The analyzer is
based on the STX hardware platform that performs serial bus analysis for SAS
controlled by the SAS analyzer software.

The analyzer supports the following:

»  Capture and Trigger of Serial Attached SCSI packets (SAS) + SATA
through STP

*  Generating SAS bus traffic with SAS Initiator Emulator while
monitoring and analyzing the result

* Run a Bus Performance Analysis
* Run a Pattern Generator
e Target Emulation

¢ TX Vout on transmitters for test and characterization

STX-460
Initiator Target
Connector Connector

Initiator
Initiator

Initiator
Initiator
Target
Target
Target

Figure 1. Typical SAS Test Setup of Analyzer

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

* Powerln

* USB Port

*  FEthernet Port

* 4 SAS/SATA Ports

»  External Trigger Input

e External Trigger Output
» Expansion connections
* DC Power Out

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

1. Insert the CD ROM with the SAS 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 on setup.

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

Need correct screenshot for this

Select which software packages you with 1o install.

[ POl EXPRESS - SPX Software Version 3.9 (150H)

[ 545 545 Master Software Version 1.842 (140M)

™ 545 Ciosslie Scitwate Version 20 (20M)
] I™ SATA: SATA Master Software Version 1.842 (120M)
™ USB : SBAE, USB Scftware Version 7,12 (110M)
I POI/PCI : TABSO-TATO0 Soltvare, Vession 4 83 57M)
T Drives files for Windaws NT/2000/%P, Vession 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 SAS analyzer, it is recommended to use a system to
generate bus traffic and a second system to run the SAS 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

What Cables to Use

When making a SAS 4x to SAS 4x connection, use Crossover x4 cables. When using
Octopus (4x SAS to 4 SATA cables to connect to DHH, use Straight cables.
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Connecting the STX-430 IB

STX-430 IB STX-430 IB
o Initiator Target
Initiator Target |—9—|
|—|Connector |_9_|Connector Connector Connector

o ~®

Target

13
]
2
8
=
f=

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

@ SAS to SATA Cable (Straight) @ SAS to SATA Cable (Crossover)
STX-430 IB STX-430 1B
Prr Initiator Target
|—|(:I2::|a¢:2{or |_9_|Co1r-1?1re§ttor Connector Connector

—0O . ®
ho

o]

- [ - [ - - - - s -
HIEIBEIE SlEEL] & = 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 The STX-430 IB Connected to the STX-430 as an Analyzer
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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

e 7 o

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

@ SAS 4x Cable (Straight)

]

@/’

=
(=]
-
©
=
£

Target

Target
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:
R M U
: SAS Loopback - - SAS Lpopback .
o R SR SR, . .| @\

@/

Target

STX-430 IBP Connected to DUT as Host Emulator STX430-IBP Connected to DUT as a Device Emulator

(®) sAS to SATA Cable (Straight) (@) sAs to SATA Cable (Crossover)

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



Installing Your Analyzer Catalyst Enterprises, Inc.

V' Multilink Analyzer

Device ID In Use Connection Type Device Type Order
¥4 O0DEBSI001ES ﬂ 2l
O0OES5001569 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
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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
000165 [No | Eieret om0 Uz
000ES5001569 Mo Ethernet STX460 Unit 1 -
ODOES50005EF 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

Note 1.

Note 2.

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

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

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

The first time you run your software it will search for a default host interface and if it
is found, the software will launch. If no interface is found the software will display the
interface selection dialog.

To launch the SAS Analyzer software, double-click the SAS Icon in the
Program Manager Window.

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

Device Selection Dialog ! |

Local devices
" AllPorts USE / Ethemnet
€ LPT
" USB
" Ethemnet

" Remote devices

¢ Hardware Not Installed [Simulation Mode]

Download the most recent software from our website:

http: //www. getcatalyst. com

| oK I Cancel

Click OK and the Analyzer will launch and display the Analyzer Tool bar.

14
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SAS Software Launched

Open Last Saved Capture Project Open Last Saved
p v ptu J Performance Analyzer Project

Open Last Saved Target
Emulator Project

Open Find Device Dialog

Open Sample File

5T EN

TERIPRISES, IINC. SAS TEST SYSTEM - SA
|| ile View| Editf C nfi#rati% Project Setup Tools Wir

ﬁnéll@-lrléézﬁl!r I R

Run Hardware
Stop Hardware Data Block
Abort Capturing Without Saving Sample File

Activate/Deactivate Device (Target Emulation)

Figure 7. Analyzer Toolbar
To start working with your SAS analyzer go to “Protocol Analysis” on page 17.

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.

15



Catalyst Enterprises Inc. Launching Your Analyzer

16



Protocol Analysis Catalyst Enterprises, Inc.

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 may be saved as project
* sac 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 Initiator 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 SAS Analyzer software. See "Software Installation" on page 5.
2. Set up your STX. See "Hardware Setup" on page 6.

3. Launch your Analyzer software. See "Launching Your Analyzer" on page 14 for
launching instructions.

4. On the Analyzer Menu Bar click File, New and then Protocol Analyzer to open
a SAS Protocol Analyzer dialog.

. .
Project tree display
.
‘What will be captured
s
Capture |Tr|ggel| Settings | Motes | Praject Thee
& Eventhing I~ Exclude SATA_CONT B & Pa':ll:";"“"ﬂ'rzeﬂ
 Batem I Exclude SATA_SYNC & Eventhing] Exclude NOTIFY]
- [~ Exclude DOB Signals [~ Exclude 3006 @ Include 30
™ Exclude Pagload except [0 Dord(s] & Include SATA_SYNC
Parameters & Inchude SATA_CONT
[~ Exclude ALIGN & Include DDB Signals
[~ Exclude RRDY & Include Payload of Data Frame
¥ Exclude NOTIFY & Excludeldie

0_ Include RRDY X
) ) /'@ T‘ngggnzrpgv:;n Sequential)
What will analyzer trigger on - getings

Trigger Pasition in Memary = 1%
W Capture Memary Size = 10000 KB

----- & Primitive Fespanss Timeout = 16334 Dwardls)

----- & Spesd =30Gbps (1, T1,12,T2,13,T3,14, T4)

----- & Descrambling = Enabled

----- § Align Transmission Period = 2043 for SSP, 258 for TP
B9 Connection Details = Simulation Mode

¥ Exclude Ide

Capture memory settings

™ Define different pattems for pre-tigger and post-higger data caphures

@ Easy.switch to Advanced made @ Collapse &1l | = Expand All
Collapse All button hides details in Project tree /

Expand All button expands collapsed Project tree

Figure 8. New Analysis Project Dialog
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The New Project dialog opens with default settings to capture Everything on the bus
and to Trigger On 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

X,Y, T
Cursors

;

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 Analyzer,

click the ’ Run Hardware button.

6. After a short time a Packet view display opens. Packet view is the default

display, however, you may view the result in a column view by clicking View
and choosing Column View on the menu bar.

Show/Hide Layers buttons Show/Hide Port Data

s@E eua> m ns a|[a pEY+ % PoEan 0w s wn|B2 R % =@ | ok o] e weE ] e ]

E000C50000104785

Tand destination addresses in SCSI commands
Not shown in this capture

Link Layer command interpretation

ﬂ 557 Frame Typs ) * ) ¥ | Tog0 | TorgetPor Transter Tag i)
Data Offset (H) |*> Data, 1mle=

:

-mmﬁ__--
Relative time dlsplay
(Between 2 sequential packets)

wvmam] Relranmd (H) | Relry Dt Frames () mmrimmn an(H‘; Target Pert Trarister T (H)

Data direction arrows

Time differences between cursors

Figure 9. Typical Packet View Results Display

In cases of an STP interface, the expander displays STP addresses provided to the

SATA drive and the SAS software integrates the STP addresses in the ATA
command.
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The results display shows each transaction for every layer identified in a different
color and the data direction identified with data direction arrows. Upstream traffic is
identified with the arrow from right to left. This arrow direction <= indicates upstream
traffic. Downstream traffic is identified with the arrow left to right. This arrow
direction = indicates downstream traffic.

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.

You may configure the viewer display for your individual test and viewing
preferences. See “Viewer Display” on page 101 for details about configuring the
viewer display.

The Analysis Project dialog offers you a comprehensive set of choices to create a
trigger and capture project satisfying some specific need. You may set the Analyzer

to:
*  Capture specific patterns. (See "Data Capture Setup" on page 24)
*  Capture different patterns pre and post trigger.
*  Exclude parameters from capture.
* Trigger on a Pattern or sequence of patterns. (See "Triggering Setup"
on page 30)
* Configure trace capture memory. (Settings)
*  Select file to save trace capture in memory. (Settings)
* Include a Project Note.
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. See
"Example Projects" on page 20.
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Example Projects

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

The SAS 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\SAS1.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 SAS Analyzer.

Project file type definition
* asl
* sac
* saf

*.scS
* sfl

*.spg
* ssh
*.ssp
* std

* paf

Decoding script file

Protocol Analyzer file

Device Identifier file

Sample file

Filter file

Pattern Generator file

Search File

Performance Analyzer Output file
Target Emulator file

Performance Analyzer Review file
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Run an Example Analysis Project

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

Look in: I | EasyCaptr

@ ATAPI(MMC Trig).sac
TAPI(SSC Trig).sac
usConditionTrig.sac

ataPatternCapture.sac
) Pre-TrigCaptureAndPost-TrigCapture. sac
8 SequentialTrig.sac

File name:  [BusConditionT rig.sac Open

| Cancel |

4

Files of type: I Protocol Analyzer(* sac)

2. Locate available example analysis projects by looking in:
c:\program files\catalyst\sasl.xx\examples

3. Choose an example *.sac file and click Open to display the example project

dialog.

() BusConditionTrig.sac

=101
Capture  Trigger ISEtlmgsI Notes | Project Tres
= @ BusConditionTrig 5
© Don't care (Snapshot] & ) Capture I—
€ Manual Trig @ Inchade X3¢
& Pattem & Include SATA_SYNC
& Inclde SATA_CONT
Parameters - & Include 008 Signals
& Include Payload of Data Frame
Fattemn [= =-[P) SMP Frame (Any SMP Frame Type]
Timer & SMP Frame Type = Any SMP Frame Type
Timeout & Function = Any Function
External Trigger & Diection=11,T1,
N = [P) 5SP Frame (Ary Type)
Bus Condiion & 5P Frame Type = Ary Type
Zumbel & Desinalion SAS Address = 0000060000000000
@ Reserved =X
STP Fiame @ Source SAS Address = X4000SA0MOGHN
ATA Command B @ Reserved =)0
ATARI & Changing Data Pointer = ?
@ ReTwansmit=?
Address Frame @ Rely Data Frames = 7
El & Reserved = 7
I | Defirie Sequenti=| Triager bode g :::v:::;zlfisytes =7
@ Reserved =3X
@ Reserved = 00K
@ Tag=3X3 =l
@ Easy.switch to Advanced modz © Colepsedl | = Evandal |

Figure 10. Sample Protocol Analysis Project

4. Click the Run Hardware button to execute the pre-defined example.

5. Once the project runs you will see an analyzer trace capture display similar to
the one shown in Figure 11.
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SHE euad > nn s aapPFY+- 8- 00 EZBe0sE Bl AR+ @[fwele « o o [T o[ w6 ]

Adkdvess Frame Type | Projocol | indislor Port ) | ConnectonRiate | Feabures (H) | idistor Connection Tag (H) | Destnation SAS Address () | Sowce SAS Address (4) | Compatkle Festures (H)

& m 0xd : Open el - S5 0 03 30 Gep: 0 500 074 500 o0

Pathansy Blocked Court () | Askiration sk Time (H) | More Compatinis Features () |  CRC (+) Lk Dot ) 51 (IS

o FAD4TD

() | Relronomt (o) | Retry Dota Frames () | bum of Fil Bytes () () | Torget Port Transter Tag (4)
I 0 I 0 4

ReTransnd (H) | ReiryDotaFrames (H) | MumoiFilBytes (H) | Tag() | Torget Po Transier Tag ()

T

| evsmsow XioT: 5353 ) | ¥inT: 53173 e

Figure 11. Analyzer Trace Capture Display

See "Data Display Manipulation" on page 101 and "Display Configuration" on page
131 for details about the results display.

Saving a Trace Capture

You may save a Trace Capture

. . "ave s *"*' |
for review at a later time. e — 2l
Savein | ) Uset x| = & ek E-
The Save As dialog offers you Aneisss

the ability to limit the range of
the saved file.

You may save All Samples, a
range between selected cursors

b lected File name:  [Partial_sample] | Save
or a range between selecte g

Save as type: [Sample File [*. = Cancel
commands. [ 5o Fie Ut = Coed |

~Range

" AllSample

& Frem IT'&‘L ;l'l‘n lX-Cursnt :_l

 From [ATA Cmd. ;[‘Nn|1 _Tn;[ATAl:md. ;]Nuh

[x
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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.

Default Project Clicking New and choosing Protocol Analyzer opens a new
project with default settings that you can modify as required.

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.

T3 SASProtocolAnalyzer1 o [=[ 4]
Captue | Trigger | Settings | Motes | Froject Tree
=@ SASProtocolAnalyzer]
O Eveadliie I™ Exclude SATA_CONT "] Capture
© Pattem [ EwcludeSATASYNC [ T ¢ Everpthing] Excluds NOTIFY]
[” Ewclude DOB Signals [ Ewcludedd® | i & Inchude 3030¢
I~ Exclude Payload except [0 Direl(s) & Include SATA_SYNC
Parameters & Include SATA_CONT

¢ Include 008 Signals
¢ Include Payload of Dat Frame
----- ¢ Excluds Idis
----- ¢ Include ARDY
%) Trigger [Non Sequential)
L. Snapshot
- ettings
----- § Trigger Pasition in Memory = 1%
----- § Capure Memory Size = 10000 KB
----- § Primitive Response Timeout = 16384 Dword(s)
----- ¢ Speed=30Gbps (11, T1,12.72,13,T3,14, T4
----- ¢ Descrambling = Enabled
----- § Align Transmission Period = 2043 for SSP, 258 for STP
B9 Connection Details = Simulation Mode

I~ Excluds ALIGN
I~ Excluds ARDY
[¥ Excluds NOTIFY
¥ Exclude |dle

™ Dsfine different pattemns for pre-tigger and post-tigger data capturss

@ Eacyswitch to Advanced mode & Collanze Al | = Expandal |

Figure 12. New Trigger and 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.

(3 SASProtocalanalyzerl =100 x|

Capture | Trigger | Settings | Notes | Project Tree
[= @ SASProtocolAnalyzer]

S Bl I Exclude SATA_CONT

) Capture
 Palten I Exclude SATA_SYNC & Eventhing] Exclude NOTIFY]
- I~ Excluds DOB Signals [ Erclude 230 @ Inchude 0%
™ Exclude Pagload except [0 Dord(s] & Include SATA_SYNC
Parameters & Include SATA_CONT
[~ Exclude ALIGN % Include 008 Signals
I~ Exclude RRDY % Include Payload of Data Frame
I¥ Exclude NOTIFY & Exchude die

& Include RRDY

[# Trigger (Non Sequential)

@ Snapshat

Setlings

& Trigger Position in Memary = 13

¢ Caplure Memory Size = 10000 KB

& Primitive Response Timeout = 16354 Dword(s)
¢ Speed=30Gbps (1. T1,12 72,13, T3.14.T4)
¢ Desoiambling = Enabled

¢ Align Transmission Period = 2049 for S5P, 258 for STP
&% Connection Details = Simulation Mode

¥ Excluds Idls

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

@ Easyswitch o Advanced mode & Colapse &l = Expand Al

Figure 13. Capture Everything (Default)
Exclude SATA_CONT Check this to exclude SATA CONT Primitive from the data capture.
Exclude SATA_SYNC Check this to exclude SATA SYNC Primitive from the data capture.
Exclude OOB Signals Check this to exclude OOB Signals from the capture.
Exclude XXXX Check this to exclude XXXX patterns from the data capture.

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

Exclude Align Check this to exclude Align Primitive from the data capture.
Exclude RRDY Check this to exclude RRDY Primitive from the data capture.
Exclude NOT FY Check this to exclude Notify Primitive from the data capture.
Exclude Idle Check this to exclude idles from the data capture.

The data capture may be refined by choosing Pattern and then selecting a specific
pattern(s) for capture. Additionally you may define a different set of patterns to
capture after trigger.
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Capture Pattern

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

=loix|
Capture | Trigger | Setings | Notes | Ricecilise
= @ SASProtocolAnalyzer2
 Eversthing I Exchude SATA_CONT o 00 Captine
# patem I Exclude SATA_SYNC & Include X0

[~ Exclude 00B Signals | Exoluds X4<

& Include SATA_SYNC

I™ Esclude Payload except [0 Dwordis @ Include SATA_CONT
Parameters & Include O0B Signals
@ Include Payload of Data Frame
Pattein | ) Trigger (Non Sequential)
STP Frame = (¥ Settings
& Trigger Posiion in Memary = 50%
Address Frame § Caplure Memory Size = 10000 KB
SHP Frame & Primilive Response Timeout = 16384 Dwords)
SSP Frame T & Speed=3.0Gbps (1, T1,12, 72,13, T3, 14, T4)
Data Pattein & Desciambling = Enabled
< Remove & Align Transmission Period = 204 for 5P, 258 for STP
Pratocol Errors #% Connection Details = Simulation Mode

™ Exclude pattemns
™ Define different patterns for pre-tigger and post-tigger data caphures.

@ Easy.switch to Advanced mods & Colapse &l = Expand Al

Figure 14. Choosing Capture Patterns

The Parameters window displays the following pattern capture choice categories:

Choose a parameter

Exclude patterns

STP Frame ¢SSP Frame
Address Frame * Data Pattern
SMP Frame e 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 box to allow for the capture of everything except the patterns
that have been added to the Project Tree. When this box is checked, the
Primitive category is added to the parameter window and Exclude Idle
choice is enabled.
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Capture |Tr|gger| Setlmgsl MNotes |

™ Exclude SATA_CONT

I” Exclude SATA SYNC [V Exclude Idie
I” Evclude 00B Signals [ Exclude 3040¢
I Excluds Paglosd escept [0 Do

" Evenything
(% Pattem

Parameters

Pattein |
Friritive:
STP Frame

Addiess Frame
SMP Frame
SSP Frame
Data Pattein

Protocel Enors

IV Exclude pattems
I~ Defin different patterns for pre-trigger and post-tigger data captures

() SASProtocolAnalyzer2

@ Easyswitch to Advanced mode

=10l x|
Project Tree
[= @ SASProtocolAnalyzer?
& ) Capture [Exclude)
& Include 343%
& Include SATA_SYNC
& Include SATA_CONT
& Include DOB Signals
& Include Payload of Data Frame
& Exclude Idle
#-[P] Primitive (AIP NORMAL)
#® @ Address Frame (Any Address Frame Type]
# [P) SMP Frame [y SMP Frame Type]
@ Trigger [Non Sequential)
= (¥ Settings
& Tiigger Pasition in Memary = 50%
@ Caplure Mematy Size = 10000 KB
& Piimitive Response Timeout = 16384 Dword(s)
@ Speed=3.0Gbps (11, 71,12, 72,13, 73,14, T4)
@ Descrambling = Enabled
@ Align Transmission Period = 2043 for 93P, 258 for STP
#9 Connection Details = Simulation Mode
© Colpsedl | = Ewpandal |

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 Capture tab.

‘ie-Tngger Capture

" Triger | PostTriger Capture | Settings | Motes |
[ Excluds SATA_CONT
I~ Ewclude SATA_SYNE
[~ Exclude OOB Signals | Exclude %<
I~ Exclude Payload except [0

" Evenything
& Pattem

Parameters

2} SASPratocolAnalyzer2

Pattemn |
STP Frame

Address Frame
SMP Frame
SSF Frame
Data Pattein

Protocol Errors

™ Exclude patemns
[V Define different pattemns for pre-tigger and post-igger data capturss

=10l

Project Tree
[= @ SASProlocolAnalyzer2 -
= (%) Pre-Trigger Capture
@ Include 30
@ Include SATA_SYNC
& Include SATA_CONT
& Include OOB Signals
@ Include Payload of Data Frame
# [E Address Frame [Any Address Frame Type]
& [P) SMP Frame (ny SMP Frame Type]
&) Tiigger (Non Sequential)
& [ Post-Trigger Capture
@ Evetything[ Exclude NOTIFY)
@ Include X0
@ Include SATA_SYNC
@ Include SATA_CONT
@ Include 00B Signals
@ Include Payload of Data Frame
@ Exclude Idie
@ Include RRDY
= [#) Settings
& Tiigger Position in Memary = 50%
& Caplure Memary Size = 10000 KB
& Fiimilive Response Timeout = 16384 Dword(s)
& Speed=30Gbps (11, 71,12, 72,13, 73,14, T4)
& Descrambling = Enabled
& Align Transmission Period = 2043 for 55P, 258 for STP

=l

@ Easyswitch lo Advanced mode

o Colapsedl | = Expandal |

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 simply double-click the category to open a corresponding definition dialog.
Patterns may be defined for specific ports by checking or unchecking the Port ID.

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

 Type
ETTES | AIF NORMAL
Cancel I

% Not Specific To Type Of Connections
" Used Only Inside SSP &nd SMP Connections
" Used Inside STP Connections

Port ID.
*Fn Miz M1z i

VTl MT2 W13 VT4

Click the down arrow next to the Primitive drop-down list box, choose a
Primitive to exclude and click OK. Repeat for additional Primitives.

STP Frame Double-click STP Frame to open the FIS Type dialog.
Frsparern x|
Format

FIS T&'PEIHegisterHostlaDevice 0x27 j ’Vf“ Binary 0K I
Fegiste 27 (& Hexadecimal
Register D [ Cone |
Set Device Bits 0ut1

L Shen R i Actvate 0439
DMA Setup Oxd1

FIS Type | BIST 0458 1o Device
PI0 Setup Ox5F

PH POl (Daa 0ud5

c Vendor bad

Command ®X

Features ®

Sectar Mumber e

CylLow KA

CylHigh X

Dev/Head bt

Sector Num [exp] ped

CylLow (exp) ¢ El

Fin Mz M2 WV 14

M1 MT12 MT13 W14

Check All Uncheck All

Click the down arrow next to the Type drop-down list box, choose an FIS

type to capture or exclude and click OK. Repeat for additional types.
Available FIS Types:

* Register Host to Device * BIST

» Register Device to Host *  PIO Setup

e Set Device Bits e Data
« DMA Activate e Vendor
+  DMA Setup

27



Catalyst Enterprises Inc. Protocol Analysis

Address Frame Double-click Address Frame to open the Address Frame Type Pattern

dialog.

Address Frame Type Pattern x|

Foimat
Address Frame Type: | any & ddress Frame Type | X Tl | Binay

Any Address Frame Type X & Hexadecimal Cancel

Value
Address Frame Type *: Ay Address Frame Type

Fin Fiz FB M
FTl FT2 P13 T4

Check Al | Uncheck &1

Click the down arrow next to the Address Frame Types list box and
choose an address frame type.

SMP Frame Double-click SMP Frame to open the SMP Frame Pattern dialog.
SMP Frame Pattern |
SMP Fiame Types: [ an, SMP Frame Type | _;E:ew oK
Function [y SMF Frame Type & Hexadecimal o
Request
I~ Shon Reserved arkitomse Ll
Parameter Value |
SMP Frame Type : Ary SMP Frame Type
Function Ary Function j
M n Fiz Vi3 Fu
FT K12 FT13 T4
Check All Uncheck All
Click the down arrow next to the SMP Frame Type list box and choose a
frame type. Assign a specific function to the frame by clicking the down
arrow next to the Function list box and choose a function.
SSP Frame Double-click SSP Frame to open the SSP Frame Pattern dialog.
5
S5P Frame Type - [ Any Type - FPH::...,
An - X @ Hexadecimal ancH
i - e
I Show Reserved 4 *FER ADY 5
Command 06
Parar Response 07 Value
SSP Frame Type | Task 0x16
Destinalion 545 Addiess PARRARARA AR
Source SAS Address R AR
Changing Data Painter ?
ReTransmit ?
Rety Data Frames ?
Mumber of Fil Bytes ?
Tag berd
Taiget Port Transfer Tag borad
Data Offset pranerd

Fn Fiz Fiz Fu
Tl 12 FT3 T4

Check All Uncheck &Il

Click the down arrow next to the SSP Frame Type list box and choose an
SSP Frame type.
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Data Pattern

Protocol Errors

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

x|
1 Format

i SSP Hasched Souice SAS Addiess: R  Binay ‘
L=

 STP Hashed Destinalion SAS Address: [ o

[ Data

DataOffset [0 Dwords [0:255]

| A0 [Dwl R [Dw0
[ ROCEO0RR [ow3 [ RGO [Dwz
[ — o8 | — I
| SRR [Dw? R | w6
| | o8
[ ROCEER [Dwit R Wil
[ R [owiz RN Dwiz
[ RGO Dwis RN Dwid

Fn Fizg Fi3 Fui
FT1 F12 F13 F 14

Define the data pattern for capture or exclusion from capture and click

OK.

Double-click Protocol Errors to open the Protocol Errors selection

dialog.

jProtocol Error

)

Pratocol Errors:

Code Violation 0K
Disparity Error

[ ALIGN Error ,ﬂ]
STP Signaling Latency Enor

STP Invalid State Transition (Unexpected Primitive]

STP Invalid State Transition (Primitive Timeout)

Frame Type Error

[ Frame Length Error

Frame Direction Emor

CRC Eror

[ ACKNAK Timeout

Uncheck Al

Lo |

" S5P
" SMP
CISTP

Fn Fi2 M3 M4
FT1T P12 P13 T4

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

The Trigger-on tab, in the analysis project dialog, allows the user to specify when the
analyzer will complete a data capture. Three trigger modes are available: The 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 pattern on the bus. 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.

» Trigger on any pattern (Any Trigger Mode)
»  External Trigger
» Trigger on a sequence of patterns (Sequential Trigger Mode)

Snapshot Mode

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

o

Capture  Trigger |Satlmgs| Notes | Project Tres

=] @ SASProtocoldnalyzer2
& Dont pare [Snapshol] & @) Capture (Exclude)
€ Manual Trig & Include 3344
" Pattem & Include SATA_SYNC

& Include SATA_CONT

Parameters & Include DOB Signake

& Include Payload of Data Frame
& Exclude Idls
#[P) Address Frame [4ny Address Frame Type]
# [P SMP Frame (Any SMP Frame Type]
& (4 Trigger (Non Sequential)
@ Snapshot
= () Settings
@ Tiigger Pasition in Memory = 1%
& Caplure Memory Size = 10000 KB
@ Primitive Response Timeout = 16384 Dword(s)
@ Speed=3.0Gbps (11,71,12,T2,13,T3,14,T4)
@ Descrambling = Enabled
& Align Transmission Period = 2043 for 5P, 258 for STP
B2 Connection Details = Simulation Mode

@ Easy.switch to Advanced mode & Colapse & = Expand Al

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 button.

Any Trigger Mode

In Any Trigger mode the Analyzer will trigger whenever any one of the patterns
selected for triggering occurs. The procedure for selecting trigger parameters is
identical to that for selecting capture parameters. All items selected for triggering will
appear in the Project Tree.
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Choose a parameter

To define patterns for triggering check the Pattern button in the Trigger On dialog.

Capture  Trigger ISEtlmgsl Notes |
" Don't care [Shapshot]

(ol Trig

& Baiien

Parametsrs

(&) SASProtocolAnalyzer2 =

Project Tree
2 @ SASProtocolAnalyzer2
=) Capture [Exclude)
& Include 33X
@ Include SATA_SYNC
@ Include SATA_CONT
& Include 00B Signals

Pattam

Timer
Timeaut
External Trigger

Bus Condition
Symbol
Frimitive

STP Frame
ATA Command
ATAPI

Address Frame

™| Define Sequential Trigger M ode

& Include Payload of Data Frame
& Exclude Idie
& E[ Addiess Frame [&ny Address Frame Type]
£ B SMP Frame (Any SMP Frame Type]
&) Trigger [Non Sequential)
= (¥} Settings
& Tiigger Position in Memory = 1%
& Caplure Memory Size = 10000 KB
& Piinitive Response Timeout = 16384 Dword(s)
& Speed=30Gbps [11,71,12,72,13,73,14,T4)
& Descrambling = Enabled
& Hlign Transmission Period = 2049 for SSP, 258 far STP
&9 Connection Details = Simulation Mode

@ Easyswitchlo Advanced mods

@ Collapze &l = Expand Al

Figure 18. Select Patterns for Trigger

The Parameters window displays the following trigger pattern choice categories:

*  Timer

» External Trigger
* Bus Condition

*  Symbol

*  Primitive

* STP Frame

* ATA Command

ATAPI

Address Frame
SMP Frame
SSP Frame
SCSI Command
Data Pattern

Protocol Errors

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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Triggering on a 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 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 independently of any other trigger selection to cause an
unconditional trigger after a set time.

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

Timer Yalue: |1 Milli Seconds

Time Unit

Cancel

& miliseconds

" microseconds

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

External Trigger

You may trigger on an external trigger. To set up the trigger click the External

Trigger category.
x|
| 0K I
(% Positive Edge
" Negative Edge Cancel |
" LevelD
" Leveld

Click a desired triggering condition option button and click OK.
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Bus Condition

Double-click Bus Condition in the Patterns window of the Capture Project dialog to
open the Bus Conditions dialog.

Bus Conditions X|

r— Conditions
| 0K I
I Electrical Idle
[~ Electrical Burst Cancel I

I~ COMINIT/COMRESET
I~ COMWAKE
I~ COMSAS

Port ID | Check All I Uncheck All

S v Wiz Viz V4
VTl VT2 W13 VT4

Check All Uncheck &ll

Count
(Expecled number of occurences on each link: |1

Check the desired Conditions to trigger on and click OK.

Note: Triggering may be defined for specific ports by checking or unchecking the Port ID.

Symbol
Double-click Symbol in the Patterns window of the Capture Project dialog to open the
Symbol dialog.
& K Symbol
Cancel

" D Symbol

Fn iz i3 i
F11 F12 13 14

Check Al Uncheck &l

Count
’VExpected number of occurrences on each link: I1 ‘

Choose a symbol type by checking either the K Symbol or D Symbol option, then
click the down arrow in the Symbol dropdown list, choose a symbol to trigger on and
click OK. Note that the D Symbol choice does not have a down arrow.

33



Catalyst Enterprises Inc.

Protocol Analysis

Primitive

Double-click Primitive in the Patterns window of the Capture Project
dialog to open the Primitive dialog.

x|
i Primitive Type

(¢ Mot Specific To Type Of Connections
" Used Only Inside SSP And SMP Connections
" Used Inside STP Connections

Mo V12 Vi3 V4
V11 T2 W13 VT4
Check All Uncheck All

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

Click the down arrow next to the Primitive dropdown list, scroll the list to
choose a primitive to trigger on and click OK. Note: Check the box to the
right of the Primitive Type to use the logical NOT.

iiive Typ
[#4P NDRMAL

x|
ok |
Cancel

Check Al Uncheck Al

Count
"Emu!ednumﬁmal occurmences on each link:  f1 |

Figure 19. Primitive Selection Choices
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STP Frame

ATA Command

Double-click STP Frame in the Patterns window of the Capture Project
dialog to open the FIS Type dialog.

FIS Pattern |

* Hexadecimal w

Register Device to Host | 0x34
I~ ShowF Set Device Bits Oxa1
DM Activate 0x33
DM Setup 0xd1 Value =
FIS Type BIST 0:58 t to Device
FIO Setup Ox5F
PMiFoet Data 0x46
c Vendor X
Command xR
Features ®X
Sector Number ®X
Cyl Low R
Cyl High ®
Dev/Head ®X
Sector Num [exp) o
Cyl Low [exp) s =

MV Mz Mz V4
FT1 FT12 FT13 FT4

[

Check All I Uncheck All

Count
Expected number of occurrences on each link: ||

Click the down arrow next to the FIS type dropdown list, scroll the list to
choose an FIS type to trigger on and click OK.

Double-click ATA Command in the Patterns window of the Capture
Project dialog to open the ATA Command dialog.

ATA Command Pattern

x|
Format
Command: | &ny Command b j " Binary
Wite Log E st 0x3F || & Hexadecimal Cancel
‘white Multiple 0:C5
I~ Show f Write Multiple Ext 0x33
‘wiite Port Multiplier 0:E8
'white Sectors 0230 Value =
Command| #rite Sectors Ext 0334
r— Wit Stream DMA Ox34
‘write Stream PI0 0x3B
Sector Nuly/ite DMA FUA Ext 030
Cylinder L{ w/ite DMA. Queued FUA Ext 0x3E
Culinder H| rite Multiple FUA Ext 0xCE
DEV/Heal -
Sector Num{exp) =X
Cylinder Low(exp) hd
Cylinder High(exp) by
Features(exp) bt =l

V11 MT12 FT13 V14

Fn M2z M1z Vi ‘

Check Al Uncheck &l

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

Click the down arrow next to the Command dropdown list, scroll the list

to choose a command to

A powerful triggering ch

trigger on and click OK.

oice is Any Command that will cause the

analyzer to trigger on any ATA command.
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ATAPI

Address Frame

Double-click ATAPI in the Patterns window of the Capture Project
dialog to open the ATAPI Patterns dialog.

ATAPI Pattern |

~Type Fomnat
" Binary
" Hexadecimal

" Any ATAPI Command © MMC-4 ¢ SPC3  (° §5C2

x|
N

Cancel

Command Type: [ ny Command
CDB Type:

[E-Byte Command
ry COB Type

[~ Show Reserves

10-Byte Command
12-Byte Command

Pai|
Operation Code
Logical Block Address
Transfer Length
Contral
PM Port

16-Byte Command
Long LBA 16-Byte Command

X§§§

Vil M2 FB Vi
FT1 FT12 FT13 VT4

Check All Uncheck All

Caunt
[Emeded number of occuirences on each link: |1 |

Click the down arrow next to the CDB dropdown list, scroll the list to
choose a CDB Type and click OK.

Double-click Address Frame in the Patterns window of the Capture
Project dialog to open the Address Frame Type Pattern dialog.

=
Format
Address Frame Type: IAnyAddless Frame Type X j ( " Binary 0K I
&l & e Type |) * Hexadecimal C
i ancel

I Show Reserved ang

Parameter Value |
Addiess Frame Type X Any Address Frame Type
Fn Vi Mz Vi
FT 12 F13 T4

Check Al Uncheck &ll I

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

Click the down arrow next to the Address Frame Type dropdown list,
scroll the list to choose an address frame type to trigger on and click OK.
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SMP Frame Double-click SMP Frame in the Patterns window of the Capture Project
dialog to open the SMP Frame Pattern dialog.
x|
SMP Frame Types : IAny SMP Frame Type X j (?Dm::‘ary OK
unction : & P Frame Type X {* Hexadecimal
Funct Recuest Oxd0 _Cored |
I~ Show Hesewedq..uﬂefpnzf Oxd1
Parameter | VYalue ‘
SHF Frame Type : Ay SMP Frame Type
Function &y Function =l

Vn M1z M3 i
VT MT12 MT3 M T4

Check All I Uncheck Al

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

Click the down arrow next to the SMP Frame Types dropdown list, scroll
the list to choose an SMP frame type to trigger on.

Then click the down arrow next to the Function dropdown list, choose a

function and click OK.
SSP Frame Double-click SSP Frame in the Patterns window of the Capture Project
dialog to open the SSP Frame Pattern dialog.
x
Format————————
S5P Frame Type : IAny Type 3 zl f'?lEinaw
7 w (& Hexadecimal Cancel |
[~ Show Reserved 4 *FER RDY 045
Command 0x6
Para Responge 047 Value |

SSP Frame Type [ Task 016
Destination SAS Address PRHRRRR R RARRRRA,
Source SAS Address fesstanneinnserisd
Changing Data Pointer T
ReTransmit ?
Rety Data Frames ?
Number of Fill Bytes ?
Tag feied
Target Port Transfer Tag P
Data Dffset PRGN

Mo iz VI3 V4
FT1 M12 T3 T4

Check All Uncheck &l

Count
|V Expected number of occurrences on each link: |1 ‘

Click the down arrow next to the SSP Frame Type dropdown list, scroll
the list to choose an SSP frame type to trigger on and click OK.
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SCSI Command

Data Pattern

Double-click SCSI Command in the Patterns window of the Capture
Project dialog to open the SCSI Command Pattern dialog.

5CS1 Command Pattern x|

~Type

& AnySCSI Command " MMC-4 € SBC2 C SMC2 C SPC3 € SsC2

€ Binay

Command Type: |Am Command

X

_:| & Hexadecinal

CDBType:  [Any CDB Type

Show Fleseryed 554t Command
[ ShowReserveq 1 3 e Command
12:8yte Command

Pal 15 5o Conerd m———————— |

Operation Code | Long LBA 16-Byte Command ¥
Tag 3000
Destinalion Address SRR RAAR,
Source Addiess DO
LUN AR RN,

Fin Fi Fi Fui

FT FT12 F13 F14

Check &ll Uncheck All

Count

Expected number of occunences on each fink: |1

Click the down arrow next to the CDB dropdown list, scroll the list to

choose a CDB Type and click OK.

Double-click Data Pattern in the Patterns window of the Capture Project

dialog to open the Data Pattern dialog.

E
Fomat

& s5P Hashed Souice SAS Address: P C Binary

SR Hashed Destinalion 545 Addeess: [~ woooaex | | Hexadecimal Cancel

Data

DataOffsst [0 Dwords [0-255]

RN [owi | RARARARA [owo
AR wa | RO [ow2
AN 05 | RO [Dwa
HAN [OwT | KRR [Dws
1080303 owd | 10000 [Dwa
200K [Dwd | 1ASHON [0
Py pIZEN W00 [pwiz
AN Dwis | RN [Dwid

Fn Fiz FB Fu

T T2 FT13 T4

Check Al | Uncheck Al
Count
’;wbsdmmbe( of occutences on eachiink:  [1

Define the data pattern for triggering and click OK.
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Protocol Errors

Double-click Protocol Errors in the Patterns window of the Capture
Project dialog to open the Protocol Errors dialog.

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

Protocol Error

Protocol Enmors:

[ 5TP Signaling Latency Ermar

[ STP Invalid State Transition (Unexpected Primitive]
[ STP Invalid State Transition (Primitive Timeout)

[ Frame Type Eror

[ Frame Length Error

[ Frame Direction Ermor

[ CRC Enor

[ ACK/NAK Timeout

Uncheck Al

[ Code Violation 0K I
[ Dispatity Error
[ ALIGH Error _Cencel |

& Al

" S5P
" SMP
" STP

Fn Wiz F13 4
V11 W12 W13 VT4

Check Al Uncheck Al

Count
(Expe-cled number of occurrences on each link: |1
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Sequential Trigger Mode

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. You must define at least two patterns to enable the selection of
the sequential trigger mode.

Note: 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 check

box.
~iix
Capture  Trigger |Satlmgs] Motes | Project Tres
S * O e
" Manual Irig & Include XXXX
@ Paltem & Include SATA_SYNC
& Include SATA_CONT
Parameters & Include 008 Signals
& Include Payload of Data Frame
Patem = & Exclude ldie
Timer & [P) Address Frame [Any Address Frame Type)
Timeout & (P) SMP Frame (Any SMP Frame Type]
= (&) Trigger [Sequential)
E:Lsg:'!‘;i:igasl & [P) FIS Pattem (Register Host to Device)
Symbol Add 5> | C;j Ens‘:::wm (ny SMP Frame Type)
<< Remoue & Tigger Position in Memory = 1%
e [Renese] @ Cophae Moy Sie - 10000KE
AT4 Command i, & Piimitive Response Timeout = 16384 Dword(s]
@ Speed=30Gbps (1. 71,12, T2,12, 73,14, T4)
ATAPI i, & Desciambling = Enabled
& Hlign Transmission Period = 2049 for S5F, 258 for STR
Address Frame [l 9 Connection Detals = Simulation Made
niial Trigger Mods
@ Easswitch to Advanced mode o Colpsedl | = Espandal
Figure 20. Select Sequential Trigger Mode
Timer 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.
X
Timer Value: IEU Milli Seconds
Time Unit Cancel_|
" miliseconds
" microseconds
Enter the desired Time Value, choose the Time Unit and click OK.
Defining Patterns The definition of patterns for the sequential trigger mode is identical to

the Any Trigger mode with the following exception: In the sequential
triggering mode the definition dialogs for these triggering patterns enable
the setting, to count the number of occurrences. This allows the user to
specify the number of times that the pattern must occur before triggering
or proceeding in the trigger sequence.
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Count
(E:-:pected number of occurrences oh each link: I'[

Figure 21. 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.

& Include RRDY
8 [A) Trigger-On [Sequential)

& [El Other Triggers(Extemal Trig = Positive Edge)
&-[P) Symbol(K28.3)

E] Timer(1 Milli Seconds)

- [P) Primitive[BROADCAST RESERVED 1)
%

=)

[P) Symbol(K28.3)
Settings
& Trigaer Position in Memory = 50%

<< Remove :
'i} ¢ Primitive Response Timeout = 20 DWORD

@ Capture Memory Space = 200 KB

¢ Run Pattem Generator = Off
& Enable 10/8 Decoding
- ¢ Enable de-scrambling
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Project Settings

To set project options click the Settings tab.

R I=TET
Capture | Trigger Settings | Notes | Project Tres
| Trace Memory Stalus:— - =@ ?ASPlulucuMnalyZEIZ
) - =) Capture (Exclude)
Trigger Position In Memory | o b j%|50 =+ @ Inoluds
C EnieMemoy % ek @ Include SATA_SYNC
& Patial Memary & Include SATA_CONT
10000 KB (IUp to 2048 MB) & Include OOB Signals
= - - & Include Payload of Data Frame
Sample File Name: ‘C.\Pluglem Files\CatalysthSAS5_4600SAS_Bet J & Evchude Idie
] s st o A I—zg - [P) Address Frame (any Address Frame Type)
- - = [P) SMP Frame {4ny SMP Frame Type]
 Analyzer Settings &-[P) FIS Pattem [Register Host to Device]
Piimitive Resporrse Timeout, | 16384 DWORD & % Trigger (Non Sequential)
= [F) FIS Pattem [Register Host to Device)
I” Disable desgrambling &-[P) SMP Frame [ny SMP Frame Type]
= [ Settings
ALIGN Transmission Period: & Tiigger Fosition in Memary = 50%
£ 2048 for S5P. 256 for STP & Captue Memary Size = 10000 KB
= 2049 for SSP, 258 for STP Protocal Eror Mask ‘ & Primitive Response Timeout = 16384 Dword(s)
@ Speed=30Gbps 11, T1,12,T2,13, 73,14, T4)
Speed @ Descrambling = Enabled
@ [20Gbps ] W 1373 [30Gbes =] @ Align Transmission Period = 2043 for SSP, 258 for STP
% Connection Details = Simulation Mode
M 12,72 [306bps = v 14,74 30Gbps ¥
@ Easy.switchto Advanced mode @ ColapssAl | = ExpandAl

Figure 22. Setting Project Options
Memory Settings

Memory Size To reduce the capture memory size, check Partial Memory and enter the
desired buffer size or, check entire memory to allow capture for the entire
memory (1 GB) 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 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 "Pre-Trigger" on page 44.

Sample File Name 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.

Auto Run 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.scs files.
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Analyzer Settings

Choose Port Speed The default speed selection is Autospeed, however, if your unit does not
support autospeed, 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. I1, T1
<->12, T2 or I3, T3 <> 14, T4

Disable Scrambling Check this option to disable scrambling.
Primitive Response Timeout Enter a value for the Primitive Response Timeout.

Align Transmission Period  Choose the Align Transmission Period by clicking the corresponding
option button.

Protocol Error Mask Click the Protocol Error Mask button to open the Protocol Error Mask
dialog.

x

Protocol Errors:

Code Violation 0K |

Disparity Error

[ ALIGN Error Cancel
STP Signaling Latency Error

STP Invalid State Transition (Unexpected Primitive)

STP Inwvalid State Transition (Primitive Timeout]

Frame Type Eror

Frame Length Errar

Frame Direction Eror

CRC Emor

[ ACK/NAK Timeout

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

Check Al I Uncheck All

Check the Protocol Errors that you wish to not display in the sample view.

Add a Project Note To enter and save information about the current project click the Notes
tab and enter the data about the project.
) 5AS5 Capture Project 1 EIETEE
Capiure | Trigger | Settings Notes } Prgject Tree
[= & SAS Capture Project 1
Project Name IW =) Capture (Exclude)
Mote: Briet description of project 4] Z :::::Zm,swc

& Include SATA_CONT
& Includz DOB Signals
& Include Payload of Data Frame
& Exclude ldie
# IE[ Address Frame [Any Address Frame Type)
#-|P] SMP Frame [4ny SMP Frame Type)
- [P] FIS Patten [Register Host to Device]
= (A Trigger (Non Sequential)
#-[P) FIS Pattem [Register Host to Device)

= &[] SMP Frame [Any SMP Frame Type)
Creation Date: ‘12:d3:15 onWednesday, Jan-31-07 = (¥ Settings )
& Trigger Position in Memory = 50%
Last Modified: [Nut saved pet. 1 & Caplure Memory Size = 10000 KB
& Primitive Response Timeout = 16384 Dword(s)
Last Run: Mot iun yet.  Speed=30Gbps (11, 71,12, 72,13, 73,14, T4)

@ Descrambling = Enabled
& Align Transmission Period = 2049 for SSP, 258 for STP
B2 Connection Details = Simulation Mode

@ Eacyswitch to Advanced mode & Collapse Al | = Emmnl |

Figure 23. Project Note
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Pre-Trigger

The amount of data to be captured before and after the trigger may be set as a
percentage of pre-trigger, 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 data memory is conceptually illustrated in Figure 24.

Pre-trigger Data is 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 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.
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 24. 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

FEAS eddd run S5 a|@ 2045 ollesn

Adarea o | sates | s |

State definition display __
T

Define If and up to 3 Else If conditions

Set # of accurrences before trigger

Go To Next Stat

(¢}

What will be captured
(Same choices as in Easy Mode)

What will be excluded from capture

Choose Link for Sequencer setuT —_ Add State
7‘ _IJ \
0 btk e |V

ot | lamseqen 7 [T B i .0,

Figure 25. State Programming Dialog
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Setting Trigger Conditions
To set the If and Else If trigger condition:

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

Pattern ‘Conl_ Trig ‘_Timel‘ Exl.lJut_J Go To

15 Pattem (Register Host t¢ e | 1 X High NoJump

iMP Frame [Any SMP Fram == |1 X High j NaJump
Add Pattern Button "~ .#1 O Pochorge | Nodure
Timeaut ﬂ 1 & ... |Mochange ;I NoJump B

External Trigger

RNENEN

B Bus Condition ™ Set capture settings of all states as state 0

h Symbol ¥ Exclude Idle I™ Exclude 334

| i I” Exclude 00B Signal I™ Exclude RRDY.

n I Exclude ALIGN [V Exclude NOTIFY
ATA Command I Exclude SATA_CONT ™ Exclude SATA_SYNC
ATAPT ™ Exclude Payload except 0 Dword(s)

Address Frame

SMP Frame
SSP Frame
SCSI Command
Data Pattern

Protocol Errors

Timer 1 Elapsed
Timer 2 Elapsed
Timer 3 Elapsed

Anything

Figure 26. Choosing a Trigger Condition

2. Define each selected pattern in the same way as in the Easy Mode as described
starting on page 27. If you wish to use a timer you must define it first.

Note: A timer may be set for whenever an if or elseif condition is met.

3. Enter a value for the number of occurrences before trigger in the Cont field. Up
to a maximum of 65535 occurrences.

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

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

'] Patiem | Exclude ALIGN v Esclude NOTIFY
I~ Exclude SATA_CONT [~ Exclude SATA_SYNC
™ Exclude Payload except I[\ Dord(s)

& Includ
fence the following Patteins
" Exclude

Bus Condition

5TP Frame dh
Address Frame ‘l,
SMP Frame

SSP Frame =<
Data Pattein

Protocol Erors

6. 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 see
“Defining Patterns” on page 27.
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7. 1If an output trigger is required, click the down arrow in the Ext. Out field and
choose an output trigger level.

8. 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 go to.

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
Port drop down list.

¥ MultiSequencer Pott: [11.T1 =

Figure 27. Multi - Link Triggering Setup

Set Timers

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. The timer defined for a particular
state is started when that state is entered. To set up the timers, click the ellipses in the
Timer field in each state and define each of the timers in the Set Timers dialog.

=
 Timer 1 5 ,
i~ Timer unit
O Conlinve (& SetTimer |0 Mill Seconds | @ mili  C micro
L rim
imer 2 1 Timer unit |
" Continue (% SetTimer |0 Mili Seconds | & mili " micro
[ - Timer unit

¢ Continue & SetTimer |0 MiliSeconds | & mili " micio
IF"Set Timer' is selected at a state the timer is reset each time entering that state. By selecting
‘Continue’ the timer will continue the count from previous state(s) until timer elapses.

Timer may be set at any state as part of either "If* or "Else If" statements.

OK Cancel
| I

Figure 28. Set Timers Dialog
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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

42.

~ Trace Memary Status:

Trigger Pogition In Memaor

" Entire Memary
= Partial Memory 10000 KE (U to 2043 MB)

Sample File Name: [ Frogiam Fles\CalalyshSAS_i61SAS _Bet J

™ duto Aun Humberof Aun: |20

[~ Analyzer Settings
Primitive Response Timegut: | 16384 DWORD

I™ Disable desgrambling

ALIGN Trarsmission Period:
2048 for S5P, 256 for STP.

& 2049 for S5P, 258 for STP. Pratocol Emor Mask ...
Speed
W 1,71 |30Gbps ¥ ¥ 1313 [306bps =
W 12,72 [30600s =] M 4.T# [30Gbps =

() SASProtocolAnalyzer3 _iax]

Advance hode  Settings | Notes |

@& Advanced switch to Easy mods

Figure 29. Project Settings Page

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

SProtocolAnalyzer3

Advance Made | Settings Notes |

Projsct Name:  [SASProtocolanalyzerd

=10l x|

Noge: Biief project descriplion

Creation Date:  14:21:51 on'Wednesday, Jan-31-07
Last Modified: Mot saved yet
Last Run: Mot run yet.

@ Advanced switchto Easy mode

Figure 30. Project Note
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Exercise and Capture

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

Not in current version for STX-460.

Igle Wiew Configuration Project Setup Tools Help

Protocal Analyzer
= open... Protacol Analyzer | Initiakor Emulator
H save.. Cti+5 Performance Analyzer

Performance Analyzer | Initiator Emulator

Print Setup... Target Emulator

Programming the Initiator

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

et Emudion | Caghi | T | o Swting | et | M |
gt s s
e[ Hrtmcet) ATA| scst,| a5 | sve| roms| evens| gha| 3¢ || 2dmediemned
s o
=]

Fo b, e L. g Bk o @ Sl o o8 @ I

Figure 31. Initiator Emulator Program Dialog

An Initiator program may be created using ATA, SCSI, Task, SMP commands,
Frames 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
Add SCSI Command

Add Task Command
; V- Add SMP Command

ﬂinstance[s] ATAvl SCSI_| TASK SMpvl Flﬂl‘l’lgl E\fenvtl ml )( |

Insert Frame J ;
Insert Event
Insert Instruction

Delete Program Line

Insert |1

Add Program Lines To add program lines, enter the number of lines to be added and click the
desired command button.
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Adding Initiator Commands

Adding an ATA Command

| sesi,
I
ut

DA Queued
ATAPI
Others

User Define

»

CFA Wrike Multiple Without Erase
CFA Wirite Sectors Without Erase
Download Micracode

Secirity Disable Password
Security Erase Unit

Secuy et Passwerd Click on the Insert ATA Command button, click on one

Security Unback

e of the 7 command categories and choose a command.

‘Set: Max Unlack
SMART Write Log
‘Write Buffer

Write Log Ext
Write: Multiple
Write Multiple Ext
‘Write Port Multiplier
Write Sectors
‘Write Sectors Ext
Write Stream PIO
Wirite: Multiple FUA Ext

Adding a SCSI Command

MMCe
SBCz
SMcz

55C2
User Define

»
»
»
»

»

}—

Access Control In
Access Control Out
Change Aliases
Extended Copy
Inquiry

Log Select

Log Sense

Mode Select (10) Click on the Insert SCSI Command button, click on one

Mode Select (6)

Mode sense (10) of the 5 command categories and choose a command.

Mode Sense (6)

Persistent Reserve In
Persistent Reserve Out
Prevent Allow Media Removi
Read Attribute

Read Buffer

Read Media Serial Number
Receive Diagnostic Results
Recieve Copy Result
Release (Unit) (10)

Release (Unit) (6)

Report Aliases

Report Device Identifier
Report LUNS

Report Supported Operatior
Report Supported Task man.
Report Target Port Groups
Request Sense

Reserve (Lnit) (10)
Reserve (Unit) (6)

Send Diagnostic

Set Device Identifier

Set Target Port Groups
Test Unit Ready

Write Attribute

‘Write Buffer
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Adding a User Defined ATA Command

Click on the Insert ATA Command button and choose User Define. This enters an
ATA command line with editable fields to define your own custom command.

Conetand Type [P ognt () = || Commend() | Fesres(r) | Sectum(t) | Cylder Low () | Cylder High() | CEVAesd(f) | SeclorMamiers) () | Cyloler Low(exp) () | Cylnder ghtep) () | Festurestom) (1) =
5 w [ [ 2w w0 a0 w0 0 w0 w
SecCount (H) ‘Sector Count(exp) (H) P Pont (H) Target SAS Address Option
o o [ T |

Adding a Task Command

SMP, Framev

Abort Task

Abort Task Set Click on the Insert Task Command button and choose
Clear Task Set the command to be inserted.

Loqgical Unit Reset
Clear ACA

Query Task

Adding an SMP Command

Framsl EvenEl ml :

Report General .
Fiepofh MaRE S FeGHBEG Click on the Insert SMP Command button and choose

Discaver the command to be inserted.
Report Phy Error Log

Report Phy SATA

Report Route Infarmation
Configure Route Information
Phy Control

Configure Phy Zone
Configure Zone Permission
Report Zone Permission
Report Zone Route Table
PHY Test Function

Adding a Frame

y *is
o] Eeent] ota| X | o

Identify Frame ! T s Click on the Insert Frame button and choose the
-IELEENE  conend frame type to be inserted

SMP Request Frame Data

STP Frames 4 Task

User Define

Note that SSP and STP frames offer additional options.
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Adding an Event

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

Eveni| 54|

QOB Signal 1 Click on the Insert Event button and choose the event to be

serted

Attach
Detach
Power On
Power Off

Inserting Instructions

Start Loop

Loop Count

End Loop

Instructions are logical program elements that allow the definition of how the Initiator
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 Initiator Emulator program where
you want the instruction inserted and then click the Insert Instruction button and
choose the instruction to insert.

x * s done if required
| isdone ineachun

Loop Start e manually

Loop End

Goto

If [d  OnLast Received Frame

Wait For Any Frame On Last Handshake

Delay On Payload

Stop On Last Command Status

Label On Aborted NCQ Command
On Host Queue Count

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

cont ]

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.

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

[ EndLoop |

Instruction insert You may set the instruction to be inserted before or after a command by

setting the insertion mode. To set the insertion mode, right click in the
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Add a Label

initiator page and choose Insert before current position or Insert after
current position.

Select Al Chrk+A
Deselect All D
Delete Selected Item Del

Cut: Selected Item iy
Copy Sebected Item Cer+C
Paste Crriey

Insert after current postion
® Insert befor current poskion

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. You may also insert a label by right clicking on a
command and choosing Add Label.

STOP W - stop Exerciser

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. Choose a specialized condition for the If from the If flyout.

©On Last Received Frame

Wait For Any Frame On Last Handshake

Oeley
Stop On Last Command Status

Label On Aborted NCQ Command

On Host Queue Count

Then click the down arrow on the If Drop-down combo box 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 of the

jump.
| ] veten [ RN
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For commands with incoming 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 (I Dword  Length |1 Dword  [Match x| 0K I

P e DI [T e T Cancel
WWW[‘WWW@ [od0e0%: | Dwd
000000 DT podoctod (DI joddetodd | Dwd poctoddd:| Due.

[DWT5 po00aaaak [Dwld foddeoadd D3 poccddedd Dwi2
BORRR00N [DTS Po00adk [Dw8 Fooodad [DWTT Poccdddds [Dwls
BODDEO0R, (D23 POttt [Dw22 FoRdswstotdx D21 s [Dw2l
Hob0000M D27 pob00000 [DMZB podtosodd D2 pootoddttd Dwad
5000000 (DB podidddd [DwBl fooddddd [Dw2s podeddsd! [Dw2d
[DW35 <000, [D3d R [DWaa poeeddds [Dwa2
FO00SH00 [DwEB pEOSGE0N [DwEB po0Ge000 [DWaT jodto00: Dw3k

W@W Dw43P¢OO¢¢¢O<|Dw42POO¢¢WIDw41 POOOW‘DMO
R [DWRT R0 [l 7 DS 55 D

P00 | DWET D004 | DB pOSo0o0d | Dnd3 poooddddx  Dwas
POR0000K | DS OO0l (Db pOO000K (D3 PO [Dwh2
POCGOORAX | DWBS POOOGONX | DWSB pOSOOO0KK | DIWST POGOS0EdX I DwSE

P¢¢¢¢¢¢¢< ’7P¢M<>¢0(|Du£2P¢O¢¢¢G¢<[DwS1 POOOM‘DwBJ

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

1 %100 Micro Second

Add Wait for Any Frame Insert this instruction and set an expiration time and a label for the Goto.
This instruction will cause the Initiator program to go to the specified
label if any frame occurs prior to the expiration time. If the expiration
time occurs first the Initiator program will go to the next step.

ETr o [ T —]

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

— Stop Exerciser
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Sample Initiator Emulator Program

Figure 32. shows a simple completed Initiator Emulator program.

Nriisior Envlator | Capture | Trgger | Inister Setting | Settngs | Notes |
Py tesel sequance and ideniification ——

Inset[T = intoncels) ATA, | SCST, | TASK = { ;:z:.:,:n
7o ool e ol x| £ i

Target SAS Address 1;.;;: LN

Court jJ
Operation Code | Made Butter ID (H) Buffer Offset (H) | Parameter List Length (M) | Control () Payload Data , 0 Byles (H)
[ oo o et i o :

Torgel SAS Aderess | Torget LUN | option
[ ] J j
Operstion Code vode Butter D) | Butter Offeet (1) | Allocstin Length (H) | Cortrol () Trget s agress | Torget LU
| ﬂ
Ot

z Operation Code T PF(H] | psrsmwmmwmq | Cortrol(H) | Mode Parameter Header (H) Payload Data , 0Byies (H) |
Option I

\ Target LUN

\— Option button

Figure 32. Sample Initiator 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 73 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.

Exercising Specific SAS Addresses

Since more than one SAS device may be active at any given time you may specify
specific commands to be sent to a SAS address. To assign commands to a SAS
address:

1. click the down arrow on a Target SAS Address block in a completed Initiator
Emulator program and choose Find New Device.

Find New Device

st Emulaor | Caphre | Trnpge | Intsi Simg | Setings |

it ety AT 5] o] ] romo] sta] | 2 EE R
manualy

g SAS Aawess | crt =

= A IR R siomiabim | Aitmi 04 | Ao

Cursor

\

oy [ roupn IR 5ooc.ricn [ iots [ avo | reron [ imwmgs murocoo | moccs (R coun

B ouewoncoss | Logemeie aavess ) | Contial () TwgH SAS Asdess e opten
L I |
Cperaton coss Servce Acton) | Reancet0) | Abcamniongn) | Fomncaat) | conat) Toget a5 s Tagetun owen
o | 5| i I |

Figure 33. Find SAS Devices Select
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Choosing Find New Device opens the Device Identifier dialog. (default Find option
is SAS address)

Device Identifier | x|

Find Find Devicein———————————
[  Alllnfo ¢ SAS Address P; i)l el rm]

| Device List

Cf  Eind device I Save | Load | Close I

Figure 34. Device ldentifier Dialog
2. Click the Find device button to display all active SAS addresses.

Device Identifier x|
~Find -Find Device in-
 Allinfo * 5AS Address [IF m iz Eina Eina
| Device List

=-[EE T1:50060560000003c5 [ Number Of PHY: 12, Vendor Id: LSILOGIC )

& PHY O

=3 PHY 1:500605600000
Bt PHY 2 Insert To Cursor
B4 PHY 3 Insert To All

- PHY 4
-4 PHY 5
fis PHY B
fis PHY' 7
fis PHY 8
fis PHY 9
s PHY 10
2| PHY 11:50060560000003cb

m Find device | Save | Load | Close I

Figure 35. Active SAS Addresses

3. To assign commands to an active SAS address, right click an address and
choose cither Insert: To Cursor or Insert: To All. Insert: To Cursor will
assign all the commands up to the cursor to the chosen address and Insert: To
All will assign all of the commands to the chosen address.
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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 *.sac file for execution by the Initiator 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.

AbossFrana Type | Protoco | ketor Pod (4) | CoremctonRsin | Feshens (H) | iliocr Comection Tag (H) | Destnaion SAS Adress ()

Ardration ek Tms 06) | More Conpottie Festres (1) | CRC(M) | Lok Duta ) ) (RN

[y ] ot Dl [t Emtn 198 T St E @@ bm

Figure 36. Captured Trace Display With Cursors Set

3. Click File and then choose Export to Initiator Emulator.

[Fie Edit view Configuration Project:
Mew »
Open...
Close

Save Crl+S
Save As...
Save As Text
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x
e
Al Sample
« FleiX-I:uwol j TuIY-Cursur j
C From|ATACmd. | Nalt To[aTACmd.  >|Maft
 Import ltems
J¥ SCSI Commands J¥ ATA Commands [V SMP Commands
I SSP Frames I~ SMP Frames " STP Frames
V' Task Mangement
~Fort
M 1 V1212 vV 1373 = 14T

Project Mame :IC:'\F'rogram Files\CATALYST4Y5A51. x:\E vamplesexport.sac E

‘ Stop |

Export | Cancel |

Figure 37. Export Definition Dialog

4. Click the ellipses next to the Project Name address bar and select an existing
* sac file.

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

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

Idintor Emuator | Captae | Trigges | Iriisor Setting | Getings | Motes |

Phy resel sequence and identiication ——
o[ feseny A8 505 o] s | eome] Evn] eta] ||| i esinn

i done manually

[ TA G Command " Inped (H) F Command ‘SecCount (H) LBA (H)

FUAGH) | DPOGH) | LogicslBibck sddress (H)
0 [ GOAEFAAS

] Teeget LU | orton
) wcooso | [N
Target SAS Address | Toeget LUN | omtion
E] =

I tewmun | open
i =
TaU | omon
= =

| Torgel SAS Address. | Torget LN | opbon
J

TogN | opin

Target SAS Address

soocossoomonzcs |

Figure 38. Host Emulator Program With the Exported Commands

You may run this set of commands immediately, or modify it by
inserting instructions and/or additional commands.
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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

Enable Rate Matching

Choose Trigger Source

External Trigger Out

Retry

Store Payload in Buffer

Auto Update LBA

x
™ Enable Rate Matching Store Payload InBuffer ————————————
Tiigger Source : Immediate d Data Offset: [0 Dyzord(s]
Extemal Trigger out: |Nochange | On Command execution Data Length: |1 Dword(s]
Rty : 0

—1 Auto Update LBA

™ Close Connection Setting Enor Settings

Generate Error On
I Dutgaing Frame IW_ i Frame |Pr'-1\* 1 Host to Device

I~ Incoming Frame [1 thFrame [Register Device 1o Host

™ Dutgoing Open Ernor

— Affiiation 5 etting
= Clear Affiliation After Command Complete
" Leave Affiiation State Unchanged

Piimtive |OPEN ACCEPT =l
Delap: 1000 [

’7'_ Incoming Open Primitive Response.

Core

Figure 39. Protocol Error and Command Settings for ATA Dialog

Check the Enable Rate Matching box to allow a higher speed port to
communicate with a lower speed port.

Click the down arrow on the Trigger Source combo box choose trigger
type and click OK.

Click the down arrow on the External Trigger out combo box choose the
external trigger level and click OK.

Enter a value for the number of command retries when a command failed
in the Retry text box.

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

Check the Auto Update LBA check box and check the desired auto
update option button.
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Close Connection Setting Checking Close Connection Setting enables the Error Settings button.
Click this button to display the Close Connection Dialog,

Close Connection Setting El

Close Sequence Type : | Close [Notmally) 2
I Delay in Sending: m

Delay Time - [1000 s
Close Connection Setting
DONE Primitive: [DONE NORMA |
-

CLOSE Primitive : | CLOSE NORMAL

CLOSE/BREAK Priitive Count:[3
oK | Cancel |

Figure 40. Close Connection Dialog

Click the down arrow for Close Sequence Type and Close Connection
Settings in turn to select the desired close sequence and connection.

Outgoing Open Error Check Outgoing Open Error and then the enabled Error Settings
button to display Open Frame Setting dialog.

=

I Frame Type enot I Frama Length enor DWords | Destrop Freld of Frame

[ Protocet =

I~ SOAFErer © c o we e

Di -

I E0AFEmo & B _ g:::::ﬂﬂh!
Initiator Connection Tag j

™ CRCEnx € Ir c H | e sk 40 bddne
el |

Figure 41. Open Frame Setting Dialog
Check the desired errors to be introduced and click OK.

Incoming Open Primitive Response Check this box, then click the down arrow next to the Primitive
list box and choose a response type. Enter a Delay value and click OK.

v Incoming Open Primitive Response

Primitive : OPEN REJECT BAD DESTINATION %
Delay : |1 000 ps

Figure 42. Incoming Open Primitive Response Dialog

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.
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Outgoing ATA Frame Settings

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

x
Frame Name : Register Host to Device Frame Number : 1
™ Frame Type enor ™ Remove Frame fiom sequence [ Delay in sending frame |U ms
" Frame Length Error I~ Code violation eror I~ Ma'WTRM
I~ Disparit ertor I~ Code Vidlation on SATA prnitive
Diword Difset l‘_ I~ Disparity error on SATA primitive
= ™ lgnore XRDY/RRDY sequence
Number of ertor Dw/ords: [1 I Delay in HOLD responsefin sending HOLDA]
[ SOFEmor & Doutle € Ot || T Insert Primitive at: [ th Dword il ot )
[ EOFEnor & Dol € Ot || Pimitive: Tz |[AIF NOAMAL =l
" CRCEmor & |rwald € Ormit imitive |1
fror hvald I Number OF Primitive o
Reset Cancel
r~Field of Frame
& Destroy ¢ Fill Out [V Insert Frame
Field Destroy ﬂ + After curent frame
PM Port O " Before curtent frame
c O
Command O Type: J User Defing |
Fealures 0 - UseDefine Frame Data :[SOF | CRC [EDF
Figure 43. Outgoing Frame Settings
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

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.Then choose if it should be inserted before
or after an outgoing frame command. 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.
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Insert Primitive

Fill reserved bits with:

Destroy Field of Frame

Check Insert Primitive and then click the Type button to open the
Primitive Type dialog and select the primitive type.

primitive Type x|

Type

' Not Specific of type to conditions

" Used only inside SSP and SMP conditions
" Used inside STP connections

o]

Cancel |

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

Enter a value to which reserved bits should be changed if other than 0.

Scroll through the available choices in the Destroy Field of Frame list box
and check the frame type to destroy field.

Incoming ATA Frame Settings

Handshake Error

Terminate Receiving Frame

Defer Handshake

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
_]7 H S

* R_ERR
" NoHandshake

€ Primitive | Type [[4IP NORMAL =

erors

I Teminate receiving frame:

& Temina ] ]1— Dwords by sending DMAT
€ Tem ter 1 Dwords by sending SYNC
€ Send HOLD sfter 7 Dwords [O,I-, Tirpes
[~ Defer Handshake after 1000 ps

oK [ Cancel |

Figure 44. Incoming Frame Setting Dialog ATI

Check Handshake Errors to enable selection of errors and primitives.
Check R_ERR, or select Primitive to be sent as an incoming frame
response. Check No Handshake if no response is to be sent.

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

Check the Defer Handshake after check box and enter a value for the
time to defer the handshake.
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SCSI Error and Command Settings

Enable Rate Matching
Store Payload in Buffer
Choose Trigger Source
External Trigger Out

Outgoing Open Error

Protocol Errors & Command Settings x|
" Enable Rate Matching —1 Stare Payload In Buffer ———————————
Trigger Source © Immediate B D ata Offset 0 Dword(s]
Extemal Trigger out: |Mochange ¥ | On Command execution DataLength: |1 Dyyord(s]
Retry: 0

™ Close Connection Setting

1~ Generate Error On

T AuwoUpdatelBs ——

& Increament LBA
€ Decieament LBA

¥ Dutgoing Frame [1 th Frame |E‘ommand

¥ Incoming Frame [1 th Frame IData

I~ Dulgeing Open Errer

Error Settings

Incaming Open Primitive Respanse

Pimitive:  |OPEN ACCEPT

Delay 1000 b

€ Random
ll LB Lower Limit: |2 fie
| Setlings LB Upper Limit: |1 hes
™ Enable First Burst
r~ Task Attibute
* Simple
=l (" Head Of Queue
" Drdered
" ACA

OK Cancel

Figure 45. Protocol Error and Command Settings for SCSI Dialog

Check the Enable Rate Matching box to allow a higher speed port to
communicate with a lower speed port.

This option is enabled for read type commands. Choose and specify Data

Offset and Data Length.

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

type and click OK.

Click the down arrow on the External Trigger out combo box, choose
the external trigger level and click OK.

Check Outgoing Open Error and then the enabled Error Settings
button to display Open Frame Setting dialog.

™ Fiame Type enor

I SOAF Enor & Doutle

Dpen Frame Setting x
I™ Frame Length enor[3 DWords [ Desuoy Fiekd of Frame
| [SFrctocel
O || T Code viokaion enor Indiater Pot
| Dispaty sncs [ IConnection Aale

" EOAFEnor & Doutle €

I” CRCEmor = Irvaid

2 ‘ Dw/ord Offs ’1—
Tt | | Wy of enor Dwords, [T

IFealues
Diriistor Comecton Tag

Cacs

Check the desired errors to be introduced and click OK.

Incoming Open Frame Response To set a response to an incoming Open frame, check Incoming
Open Frame Response select a primitive and enter a value for Delay.

Retry

v Incoming Open Primitive Response

Primitive: | OPEN ACCEPT =]
Delay: 1000 us
¢

Enter a value for the number of command retries for failed commands in

the Retry text box.
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Auto Update LBA

Close Connection Setting

Delay in Sending

Enable First Burst

Task Attribute

Check this to enable Auto Update of LBA and specify the update by
checking the desired option button.

Checking Close Connection Settings enables the Error Settings button.
Click this button to display the Close Connection Dialog.

Close Connection Setting

Close Sequence Type : | Close with DOME [Mommally) =

" Delayin Sending: |DONE -
Delay Time: |1000 T

Clase Connection Settings

x|

DONE Primitive - | DONE NORMAL
(Il SR CLO SE NORMAL

CLOSE/BREAK Primitive Count: |3
OK. I

Cancel |

Click the down arrow for Close Sequence Type and Close Connection
Settings in turn to select the desired close sequence and connection.

Check this to specify delay in sending Done, Close or Break and enter a
value for the time to delay.

Check the Enable First Burst box to specify that the first burst data shall
be transferred as defined by the First Burst Size field in the Advanced
Initiator Setting dialog.See Figure 49. on page 68.

Choose a task attribute of Simple, Head of Queue, Ordered or ACA by
checking the corresponding option button.

Outgoing SCSI Frame Settings

Frame Type Error

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

i
Frame Name : Command Frame Number : 1

™ Frame Type emor [~ Remove Frame from sequence [ Delay in sending frame |U ms
" Frame Length Error [~ Code violation error I” Don't check credit

[ Disparity error

Diword Offset: 1

Number of emor DWords: |1

_— ; 0]
I SOFEner & Dodble € Ot I~ | Insert Primitive at: |7 W Dward Fill reserved fields with:| H)
I EOFEnot & Doube € opie | Pimiive: Tyoe |[EPHORMA =
® lrys o it 1
" CRCEmor & |ryaid Ot | Number OF Primitive ’TI
Resat 0K Cancel
Field of Frame
& Destroy ¢ Fill Out I Inset Frame
Field | Deswoy | al & Bfter curert fisme
Hashed Destination SAS Address [] | Before current frame:
Hashed Source SAS Addiess O -
ReTransmit O ype: [User Define =
Number of Fill Bytes O B UserDefine Frame Data - “E-E F| CRC [EOF
-

Figure 46. Outgoing Frame Setting Dialog SCSI

Check this to introduce a frame type error.
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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.

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.

Dont check credit Check this to disable credit checking.

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

Insert Primitive Check Insert Primitive and then click the Type button to open the
Primitive Type dialog, select the primitive type and click OK.

Destroy Field of Frame  Scroll through the available choices in the Destroy Field of Frame list box
and check the destroy field.

Insert Frame You may insert a frame After or before the current frame. To insert a
frame, check Insert Frame check the option button where you would like
the frame inserted and choose a Frame Type.

IV Insert Frame
& After current frame
" Before current fame

Type: [User Define =

Lses Define
Data

UserDefine Frame Data : SOF

Incoming SCSI 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 : Data

Frame Number : 1

¥ Handshake enors
' NAK CRC Eror
" NoHandshake

€ Primitive | Type [[AIP NORMAL =l

[~ DeferHandshake after  [1000  ps

0K I Cancel |
Figure 47. Incoming Frame Setting Dialog (SCSI)
Handshake Error Check Handshake Error and select NAK CRC Error, No Handshake
or Primitive and a Primitive Type.
Defer Handshake Check the Defer Handshake after check box and enter a value for the

time to defer the handshake.
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Initiator Settings

The Initiator Settings dialog allows you to select the Port(s) for generating SAS traffic
and specify SAS Address, Data Frame Payload size, Frame Receive Timeout, Logical
Block size and ATA Command Execution Time out. You may also elect to run a
Pattern Generator. To run the Pattern generator check the Run Pattern Generator
option button and select a Pattern Generator File. You may create Pattern Generator
Files as described in Appendix A.

(& SASProtocolAnalyzer? -0l x|

Initistor Emulstor | Capture | Triager | Iitstor Setting | Gettngs | Notes | Protect Tree
) = @ SASProtocolAnalyzer?
Iriiator Emulator Porl

= {7 Capture
&, C3T3 ¢ Eventhing| Exclude NOTIFY]

4T @ Include X0
 Mane @ None @ Include SATA_SYNC
soeed [ =] Speed [Bon =] @ Inchide SATA_CONT
pecd|Bon = = | @ Inchude OOB Signals
& Include Payload of Data Frame
 Run Patiem G " & Exclude Idle
° “un attern Generstor @ lnchle RADY
LliName: | J = (&) Trigger [Non Sequential)
% Run Initiator Ermulator @ Snapshat
. El EZl Settings
¥ buto stop Eserciser when Analyzer stopped & Tiigger Positon in Memary = 1%
SAS Address: 5000E85000000001 (H) @ Capture Memary Size = 10000 KB
. 512 Bytels) & Pimitive Response Timeout = 16384 Dword(s)
Date Fizme Pavioed Size I @ Speed=30Gbps (11 T1.12.T2,13. T3, 14.T4)
Frame Receive Timeout: 100 mg & Run Paltem Generator = Dff

Logical Block Size: 512 Bytels) g Run Initiator Emulator = On
g ——— Descrambling = Enabled

ATA Command Execution Time out, | 15000 ms & Align Transmission Period = 2049 for SSP, 258 for §TP

[% Send NOTIFY ENABLE SPINUP pimive &9 Connection Details = Simulation Mode

Advanced Queue Settings
@ Essy.svitch 1o Advanced mode & Colamedl | =  Expandal

Figure 48. Initiator Settings Dialog
Click the Advanced button to display additional settable options.

Advanced Initiator Settings

Advanced Initiator Setting . x|

General I 00B Signal Setlirg] Time ouhs] Speed Negotiation Eror |

ALIGN Transmission Period EMEE Dword(s)
STP Initiator ALIGN Transmission Period: [ 256 Dwordis)
Bus Inactivity Time Limit: 100 %100 us
Masimum Connect Time Linit [0 ot

First Burst Size:

%512 Butes

1

1_T nexus loss time: I'w ms

Max Credits in each Connection: [—255

Delay between getting HOLD to sending HOLDA: l—za Dword(s)
Automalic action option
¥ ABORT TASK for failed commands
¥ Multi Command Feature

|

Figure 49. Advanced Initiator Settings Dialog
Click the Queue Settings button to display additional settable options.
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Queue Settings
x

—NCQ Error HGCU\’UI}'

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

— Queued / Non-Oueued Intermiz Status
" Prevent sending non-queued commands when queue exists
" send commands freely

—MNCA / Queue Command Time out

&+ Use ATA command execution time out for Queued and NCQ commands

" Do not time out queued commands

Queue Depth: !32

0K I Cancel I

Figure 50. Queue Setting Dialog
OOB Signal Settings

x
General 0OB Signal Setting I Time nuﬂs| Speed Negatiation Eirul]
00B Type | Status | Idle Time [00BI) | Negation Time (0OBI)| Burst Time (DOBI) | Count |
COMINIT Accept - | 480 800 16
COMSAS Accept |+ | 1440 2400 180 8

Ftesa\m’m of Idle Time, Negation Time and Burst Time are 20 D0BI

Cance

Figure 51. OOB Signal Settings Dialog
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Timeouts

Speed Negotiating Error

l
Genelal] OOB Signal Setting  Time outs I Speed Negotiation EIIDII
i DOB Signal
Open Connection response timeout: |1000 ps Hot-Plug timeout: 500 ms

DOMNE timeout:

Credit timeout:

Close Connection response timeout: |1000 ps
Break Connection response timeout: [1 000 ps

ACK/NAK timeout:

ATA Command timeout recovery action

COMSAS detect timeout: 13 ps

[W i ~Speed Megotiation ————————————————
=T REDT fimer: [750000 " oo
1 SNLT timer: [53800 " ooel
[ SNTT fimer: [63340 " ooei

& Do Nothi
~ Sznd‘:;ﬁmgl Receive Identify timeout: {1000 ps
" Hard Reset Primitive Response timeout: [1£384 Dword(s)
Figure 52. Timeout Setting Dialog
5

00B Signal Setting | Time outs  Speed Negoliation Error |

 Speed Negotiation failure options

[~ SAS Speed negotiation failed after POWER ON
[~ SAS Speed negoliation failed after HSRD RESET
[~ SAS Speed negotiation failled after LINK RESET

Speed Negotiation Fafure Tivpe
&) 545 Do notrespond i ariy speed

£ 5AS Donot respond on last window

~ Synchronization failure options

[~ SAS Synchronization failed after POWER ON
[~ SAS Synchronization failed after HARD RESET
[~ SAS Syncronization failed after LINK RESET

o 1o |

Figure 53. Speed Negotiating Error Setting Dialog
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Project Settings

Memory Settings

Memory Size

Trigger Position

Sample File Name

Auto Run

) GASProtocolAnalyzerT ol x|
Inifatar Emulator | Capture | Trioger | Iniatar Setting  Setiings | Notes | Froieet Tree
-~ Tras Memony Status = @ 5ASProtacolAnalyzer?
. o = ) Capture
= N oz =
TiggerPesiion n Hemory ) = @ Evtingl Excluds NCTIFY]
 Enlire Memory i L @ Inchude 0%
(% Battial femong & Include SATA_SYNC
- P ] 10000 KB (Upto 2048 MB) & Include SATA_CONT
- @ Include DOB Signals
Sample e Hame: [C-AFrogiam Fles\Catabst5as_IE0sAs et | & Inchrie Paplome ol Data Frame
™ Auto Aun Mumber of un: |20 & Exclude Ide
@ Include RRDY
- Anslyast Settings ) Trigger (Non Sequential)
Fiimitive Response Timegut; [ 16384 DWORD @ Snapshot
Setlings
I Disable desgrambling @ Trigger Pasiion in Memo = 1%

¢ Caplure Memory Size = 10000 KB

ALIGN Transmission Period: & Primitive Response Timeout = 16354 Dword(s)
2048 for S5P, 256 for STP @ Speed=300Gbps (17112 T2 12 T3.14.T4)
' 2049 for S5F, 258 for STP Protocol Ermor Mask. | @ Fiun Pattem Generator = Off

& FRun Initiator Emulator = On
Speed ¢ Desoiambling = Enabled

R e R N T @ Align Transmission Period = 2043 for S5F, 258 far TP
N e B TR B9 Connection Details = Simulation Mode
3 30Gbps ¥ T4 [306bps 7|

@ Easyswitch to Advanced mode & Cososedl | = Exoandal |

Figure 54. Project Settings

To reduce the capture memory size, check Partial Memory and enter the
desired buffer size or, check entire memory to allow capture for the entire
memory (1 GB) if you want to capture the maximum amount of trace
data.

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 "Pre-Trigger" on page 44.

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 Sample.scs files.
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Analyzer Settings
Choose Port Speed Click the down arrow next to the port speed box and choose a port speed.
Disable Scrambling Check this option to disable scrambling.

Primitive Response Timeout Enter a value for the Primitive Response Timeout.

Align Transmission Period  Choose the Align Transmission Period by clicking the corresponding
option button.

Protocol Error Mask Click the Protocol Error Mask button to open the Protocol Error Mask
dialog.

Protocol Errors:

Xl
Code Violation 0K |

Disparity Error

[ ALIGN Error Cancel
STP Signaling Latency Error

STP Invalid State Transition (Unexpected Primitive)

STP Inwvalid State Transition [Primitive Timeout)

Frame Type Error

Frame Length Errar

Frame Direction Eror

CRC Emor

[4 ACK/NAK Timeout

Check All Uncheck All | Check: Disable Protocol erar detection

Un Check: Enable Protocol eror detection

Check the Protocol Errors that you wish to not display in the sample view.
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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 data pattern

4. Walking bit 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 55.

C:\Program Files\CATALYST\SAS\System’DataBlock’\DataBlock.dat =101x]

| N of Dota el 15 Cobarn ] ColLength 1 Ee =]

@ LSB  MSE ‘ " Binay @ Hex © Ascii

[ DataBiock | | Data

0 |1 |2 |s |4 |5 |s |7 |B |9 |1n|11|12|1s|11|15 New
Fallem 0 |E4 E6 F9 EA CF 8C 9A E7 B7 CD DF AZ 86 81
&:E:'ggglgm 16 |FE A2 95 8A E3 EA B6 OF DC OF B6 DF Ez E4 AF AF Delste

32 |ED Az A3 BE 99 EO B6 E3 E3 AB BA
48 |BF EF D4 Al &9 FE &7 8E F9 B2 97
64 |6C OC 65 9 AD 9 CD &F EB 81 91
80 |B3 BO FS BE C4 94 A2 EE FE DS DA
96 |F1 OC OF 98 E4 9% B6 B2 C3 9F F7
112 |CD |F3 DO ES E9 D7 |94 AE 99 9 B3
128 |6E 98 F9 ED 61 DS AA 93 A6 80 B0
CD F4 E6 9F B4 E6 E2 D2 BO
160 |DO 86 A0 F3 D6 C1 83 EA C7 80 BB
BB B4 9B &7 &1 EB EA AB 9D

En £ mnEn oA oE B4 EE b En AT

FE
FE
s
81

Ch CD
E3 83
BS E7
E0 AF
4z
83 8D
E7 ©A
AA B3
AB 9F
F& A2

£ c2

Counter

[Eae
= Walking Bit

|£
I
il
A
o

I3AB2REESEARRT
b E
JR8BERERIB IR

§|§
IB
£

Save Load I

Figure 55. 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 — ] D[EI

|Nunhs|nfDalaI:eh:|1E Column j Ealeﬂlh:h Byte j = LSB " MSB ‘ " Binary & Hex  Ascil

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

Delete All

Fandom

Pattem

walking Bit

£l

Save

Figure 56. 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.

Rename Data Block

NewName:lW
cova_|

x

Enter a descriptive name in the New Name edit box and click OK.

% C:\Program Files\CATALYST\SAS'System' DataBlock'\DataBlock.dat y =13 x]

|Nunbeluf0ataCeIls:[15 Columnn ¥| CellLength[1 Byte | ‘ & LSB " MSE | € Binaty & Hex € Asci

| DataBlock | | Data

Random Data Address|0 |1 |2 |3 [4 [s [6 [7 |8 |9 [10]1x[12]13]14]15
Eekem Ct €0 EF E6

Counter Data
Wwialking Bit Data
Custom 1

=

£l R

18
&

Delete All

Random
Pattein

Counter

‘Walking Bit

Figure 57. 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 58.
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.
=101 x|
| e f Data G [ G =] Py @0 i
| DataBlock | C bppend @ Inset € Overwite
Random Data Address |0 15
i - %-‘ Address: [4 Repeat[2  fimes i EER
Counter Data Delete I
‘W alking Bit Data -
B ‘ e | ooy I Delete All I
CcD 11001101
Randam I
Pattern I
Counter |
[ oo | waking b |
Save Load I

Figure 58. 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.

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.

Insert/Overwrite Data

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 =101 x|
|Nunhe:ofDataCels:IIE Colnn v CellLengthe[1 Bye =] | = LSB " MSB ‘ © Binay & Hex © Asci
Data Block Nt
BT |T| Al s
andom Dal ress
\E\f;rk\:;%;l;ata € Append @ Inset ¢ Ovemwite Delete
Custom 1 Addess |5 Repeat|l times Delete All |
 Incremental ' Decremental i I
Initial Mumber; |16 Pattem |
ol o
walking Bit I
Save Load

Figure 59. Set Counter as Data
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Random Data Pattern

Walking Bit Pattern

Save

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\5A5\System’DataBlock'Datablock.dak

| Number of Data Cells: [ 16

Column | Celllength[1 Byte =]

G LSBC B | Binay @ Hes C Asc

| Data Black ‘ | Data

Random Data Address|0 |1 |2 (3 |4 |5 [6 |7 |8 | |10]11 12|13 14 1S

E;:ﬁgmma C4 ED EF E6 CD CD

visking B4 Dot x S
Custom 1

Delete All

Address
" Append (% Inseit " Overwite

Address: |6 Repeat |4 times
o |

Randam

Pattem
Counter

“walking Bit

£

Savel

To use a walking bit

Figure 60. Choose a Random Pattern
pattern, click the Walking Bit button and choose

either a walking bit of “0” or “1”, the walk direction, the start position and
the number of times the pattern is to be repeated.

£ C:\Program Files\CATALYST\SASSystem’\DataBlock'DataBlock.dat

| MNumber of Data Esh:lui Column j EsllenIl:|1 Byte :I

= LSB " MsB ‘ € Binary @ Hex © Ascil

| omsmex || o —
Random Data Address|0 |1 |z |3 New |
Eauem C4 |E0 EF |E¢ | ‘WakingBit: & 0 1
ounter Data Delete |
Walking Bit Data
Custom 1
Diection: . Fisht-sLeft e Deltcat |
& Left ->Right
7 1) Random I
Start Position at 0 —_—
J Pattem |
~ Addres:
C Append @ Inset O Ovenwite
Address: [6 Piepsat: |1 times

cocn |

Figure 61. 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’

Item2 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 | £ Datablock =] « @ ek E-
Bustom 1.4
File name:  |custom 1.tat
Files of ype: | Text Files (*.txt) 4| Cancel |/
7

Choose the desired file and click Load.Modify existing dataTo 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) [*t4] =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

Performance Analysis with Analyzer Only

To perform a Performance Analysis on bus traffic click File, New and choose
Performance Analyzer (Analyzer Only).

P
& gpen... Protocol Ansiyzer | Intistor Enulstor
(=] erformance Analyzer
Performance Anslyzer | Inkistor Emulstor
Fre— Target Emuiator
ol
Performance Items I Sett'ngl Notes I
= — ~Protocol
[ Bus Utilization Bl v ssp [ sTP
Em;zfgﬂmﬁ"ﬂm 7 SMP I Address Frame
[ Average Payload Size Analyzer Port
[ Completed Command Rate
[ Data Efficiency MMz Viz V4
£ [ Event Counts
[ Number of Frame E vents FIFITzF T3 PIT
[ 5CSI Command Number Link——M M
[ Number of Data Frame Events L REET R3RTa
[ Number of Pratocol Errors rizT12 14,14
[ Mumber of Completed Commanc_| -
[ Number of Command Events STP Port: |X
£ [J Event Times 5
[ Total Frame Event Time = S
= TN
« I ;I'I
SAS Destination Address:
Check Al | Uncheck Al | e
 Item Definition
Figure 62. Performance Analysis Definition Dialog
Choose Protocol(s) Check the protocol check box(es) to select the protocol category:

*  SSP for SCSI Commands
*  STP for SATA Commands
e SMP for Management Commands
* Address Frame for Open and Identify
Define Performance Click the corresponding Performance Item check box in the Items area.
Performance may be measured in the following categories:
1. Link Usage including:

* Bus Utilization (Ratio of frame time to update interval)
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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 number of
data frame)

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

SCSI Command Number

Number of Data Frame Events
Number of Protocol Errors
Number of Completed Commands

Number of Command Events

3. Event Times including:

Analyzer Port
Link
STP Port

SAS Source Address

SAS Destination Address

Settings

Total Frame Event Time
Total Data Frame Time
Total Data Payload Time
Total Idle Time

Check the Analyzer Port(s) to be included in the performance calculation.

Check the Link(s) to be included in the performance calculation.

Enter the STP port number for the STP port to be included in the
performance calculation.

Enter a SAS Source Address to be included in the performance

calculation.

Enter a SAS Destination Address to be include in the

performance calculation.

Click the Setting tab to display the settings dialog.
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L. SASPerformancefnalyzerl IE] Zl
Performance ltems ~ Setting l Notes I

 Update Interval
% Milisecond _ -
" Second = [1mz to 245 minutes)
 Minute

r Counter Mode - Analyzer Speed
" Cumulative N, T1: IAutoSpaed j 13, T3 IAutoSpeed LI
@ Instantaneous 12. T2 |AutoSpeed j 14, T4 |Auto$peed ﬂ

Analyzer Setting
[~ Disable descrambling  Primitive Response Timegut: | 16384 DWORD

—ALIGN Transmission Period:
" 2048 for SSP, 256 for STP
& 2049 for SSP. 250 for STP Protacol Error Mask ...

i Save To File Setting

I~ Gavetofie
Sample No: IW 0o
Fille N &me: Ili'*-.F‘rc-gr.arn Files\Catalysth

Figure 63. Settings Dialog

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

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).

Set the Analyzer Speed for each port used.
To disable descrambling, check the Disable Descrambling check box.

Enter a value for Primitive Response Timeout.

A

Choose the Align Transmission Period by checking the corresponding option
button.
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7. To select Protocol Errors from the analysis click the Protocol Error Mask
button and check any or all of the protocol errors to be excluded from the
analysis.

x

Protocol Errors:

Code Violation 0K

Disparity Eror

[ ALIGN Error Cancel
STP Signaling Latency Error

STP Invalid State Transition [Unexpected Primitive)

STP Invalid State Transition (Primitive Timeout]

Frame Type Enor

Frame Length Ermor

Frame Direction Enor

CRC Eror

[ ACK/NAK, Timeout

Check: Disable Protocol ermor detection
Un Check: Enable Protocol error detection

Check Al | Uncheck All

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

9. To include a descriptive note about the project click the Notes tab and enter the
desired information.

_aix]

PﬂForman:eIlems' Setting Notes I

Project Name:  [Panalyzer
Note: d

Creation Date:  09:40:44 on Tuesday, Sep-07-04

Last Modified: [Nol saved yet.

Last Run: ‘Not 1un yet.

To perform the Performance Analysis click the ’ Run Hardware button.
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After a brief time a real time analysis for the selected items will display.
i JRTE
i = |l Qo e

100
75

100
. Number of Frame Events(148514.0000 ) 2 . Number of Frame Eventa74257.0000 )
2 | Humber of Data Frams Events37129.0000 20 [ Humbsr of Data Frams Evants37 129.0000 )
25 | Humber of Protosol Eiror371267.0000 ) 5 | Humbar of Protocol Eirox222773.0000 )
0 [ Humber of Completed Commands.0000 ) 0
ﬁ ﬁ | umber of Command Events0.0000 )

0.1z

| tumber of Completed Commands©.0000 )

0.1s
03s
03s

| umber of Command Event0.0000 )

= [Mumbers J(Port 7}

RI=TES || - vumbers eort2)
&l sz @ [m E [

=101
MM ERIEE =
100
& [ Humber of Frame Evente74257.0000)
= | Mumbar of Data Frama Evanta0.0000 3
25 [ Humber of Frotocol Evror222774.0000 )
o

[ Humbes of Complsted Command®.0000 )
t 5
E

=1

0000 )
[ tumber of Protocol Evrox(148514.0000 )
| umber of Completed 0000 )

I tumbet of Command Events.0000 )

0.15

i tumber of Command Events.0000 )

[ Humbsr of Frame Events(74257.0000 )
| Humbar of Data Frama

Figure 64. Performance Analysis Real Time 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.

Area Chart /’m u‘ IZ m

Columns and Bar Chart /

Line Chart
Pie Chart
Switch between 2D and 3D

Grid lines On/Off
Show/Hide Legend Window

iiicf| [
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Performance Analysis with Initiator Emulator

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

Protocol Anslyzer
= Open... Protocol Analyzer § Initiator Emulator
Close

Performance Analyzer

& save... Ctrl+s Performance Analyzer | Initiator Emulator

Save As Target Emulator

1. Click the Initiator Emulator tab and program the Initiator Emulator as described
in “Programming the Initiator” on page 50.

2. Click the Performance Items tab and set up the Performance Analysis as
described in “Performance Analysis with Analyzer Only” on page 78.

L1 SASPerformanceAnalyzerl B =1ol:

Initiator Emulator  Performance Items | ritistor Setling | Setting | Metes |

Items

[ Dol = | e
] [ Bus Utiization o [vissp v sTP
1 ke s 7 SHP ¥ Addess Fiae
P [ Average Payload Size - Analyzer Poit-
[ Completed Command R ate
i [ Data Efficiency Mnviz Vi3 Vi4
= [ Event Counts
i [ Number of Frame Events e e N’

O Number of Data Frame Events Cintrs s Ts

O Mumber of Pratocol Errors Fizt2 I 1414
i [J Mumber of Completed Commanc_|
| [ Number of Command Events STP Port: X
= [JEvent Times SAS S Add
[ Total Frame Event Time = iEeRodIe
E P [FSEEARAEH
4 >
SAS Destination Address:

Check &ll Uncheck All Ii::::

- Item Definition

" [ 5C3I Command Number ‘ Link

Figure 65. Performance Analysis Definition with Initiator Emulator

Initiator Settings

1. Click the Initiator Settings tab to:

¢ Chose the Emulator Port(s).

*  Specify SAS Address, Data Frame Payload Size, Frame Receive
Timeout, Logical Block Size and ATA Command Execution
Timeout.
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Initiator Emulator | Petformance tems  Initiator Setting | Setting | Notes |

Initiator Emulstor Py

& ALT 373

12,12 4, T4

" MNone & None
Speed [Both ¥ Speed [Colh 7

" Run Patter Generator

File Name | J

" Run Initiator Ermulator

s000e85000000001 (H)

SAS Address:

Daata Frame Payload Size: 512 Bytels)
Frame Fieceive Timeout: 100 ms
Logical Block Size: 512 Bytels)
ATA Command Execution Time out: 15000 ms

[V Send NOTIFY ENABLE SPINUP prirnitive

Advanced Queus Settings

Ls. SASPerformanceAnalyzerl [

=lox|

Figure 66. Initiator Setting Dialog

2. Click the Advanced button in the Setting dialog to:

*  Set Align Transmission Period, STP Initiator Align Transmission
Period, Bus Inactivity Time Limit, Maximum Connect Time
Limit, First Burst Size, I T nexus loss time, Max Credits in each
Connection, and Delay between getting HOLD and Sending
HOLDA.

e  Choose Automatic action options from: Abort Task for Failed
Commands and Multi Command feature.

parameters.

General | ujul:] Signalﬁeﬂing[ Time nuts] Speed Negotiation Euml

Advanced Initiator Setting

|

ALIGN Transmission Period:
STP Initistor ALIGM Transmission Period: 256
Bus Inactivity Time Limit 100

Maximum Connect Time Limit:
First Burst Size:

I
—
W
=
—

I_T nexus loss time:
Ma Credits in each Connection:
Delay between getting HOLD to sending HOLDA:

Automatic action options
[ ABORT TASK for failed commands
¥ Multi Command Feature

Dword(s)
Dword(s]
%100 us
(infinite)
%512 Bytes

ms

Dwords)

Cancel

Figure 67. General Settings Dialog
3. Click the OOB Signal Setting tab in the General dialog to specify OOB
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Advanced Initiator Setting i x|

General OOB Signal Setting I Time uuk] Speed Negaotiation Enul

00B Type | Status | Idie Time (DOBI) | Negation Time (OOBI)| Burst Time (00BI) | Count |
COMINIT SAccept | 480 800 160
COMSAS Accept | 1440 2400 160 [

Iﬁesuh‘tion of Idle Time, Negation Time and Burst Time are 20 00BI

Caren

Figure 68. OOB Signal Setting Dialog

4. Return to the Host Setting dialog (Figure 66.) and click the Queue Settings
button to display the Queue Settings dialog and specify:
* NCQ Error Recovery
*  Queued/Non-Queued Intermix Status
*  NCQ/Queue Command Timeout
*  Queue Depth.
|

- 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

0K | Cancel |

Figure 69. Queue Settings Dialog
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Performance Analysis Project Settings

Click the Setting tab in the Performance Analysis definition dialog (Figure 65.) to
display the Performance Analyzer Project Setting dialog.

la. SASPerformanceAnalyzer2 =0 5[

Iniiator Emulator | Performance ltems | Initiator Setting  Setting ] Notes |

- Update Interval

& Milisecond —
" Second | [1ms to 245 minutes)

" Minute

- Counter Mods AnalyzerSpesd
" Cumuative (n,n [Autospeed =] 13,73 [utospeed ¥

" Instantaneous 12,72 [autoSpeed =] 14, Td: [autcSpesd =]

Analyzer Setting
[J_ Disable descrambling  Primitive Responss Timeout: | 16384 DWORD ‘

" 2048 for SSP, 256 for STP

3 b —
' 2043 for SSP, 258 for STP __ FotocolEnorMask.._|
Save ToFile Setting
I” Savetofie
S ample Mor 100
Fille Name: [E:\Program Files\Catalyst\SAS1 sl ser\Performancednal _!

(AL\EN Transmission Period:

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

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).

Set the Analyzer Speed for each port used.
To disable descrambling, check the Disable Scrambling check box.

Enter a value for Primitive Response Timeout.

AU

Choose the Align Transmission Period by checking the corresponding option
button.
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7. To select Protocol Errors from the analysis click the Protocol Error Mask
button and check any or all of the protocol errors to be excluded from the
analysis.

b x

Protocol Errors:

Code Violation 0K
Disparity Eror
[ ALIGN Error Cancel

STP Signaling Latency Error

STP Invalid State Transition [Unexpected Primitive)
STP Invalid State Transition (Primitive Timeout]
Frame Type Enor

Frame Length Ermor

Frame Direction Enor

CRC Eror

[ ACK/NAK, Timeout

Check: Disable Protocol ermor detection
Un Check: Enable Protocol error detection

Check Al Uncheck All

8. 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 include a descriptive note about the project click the Notes tab and enter the
desired information.
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Target Emulation

Target Emulation

Not in current version for STX-460.

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

Protocol Analyzer

@ Open,.. Protocol Analyzer | Initistor Emulator

H save. ctrles Performance Analyzer
Save A5 Performance Analyzer | Initiator Emulator
P——

The target emulator opens with the Pages tab selected.

=[olx]
Pages | Ermor Injection | User Defined Commands | Settings | Motes |
| Supported Pages ™ Show Reserved and Obsolele
Standard INOUIRY Dala Offset | Field Length Value [=]
Device Identification VFD P. ! ! - -
Somond VFD Poges 0 Peiipheral Device Type 5 Direct-access device -
Disconnect Reconnect Mode Page 5 Peiipheral Qualfier 3 000k =
Format Deviee Mode Page
Rigid Disk Geomety Mods Page 15 RME 1 o
Control Mode Page 16 Version ] 05
Notch and Partition Mode Page
Fratocol-Specific Port Mode Page [short foimat) | 24 Response Data Fomat 4 2
;wtocol-gpeci:ic Eoltg‘ode Page (Phy Control &n | 25 HISUP 1 1}
rotocol-Specific Log Page 29 NOF 1 1
32 Additional Length 8 1F
3 rc 1 0
44 ALUA 2 0 =
46 ACC 1 0
1|47 sccs 1 0
Density Code : 0 48 ADDR1G 1 0
i i ]0— 51 MCHNGR 1 0
52 MULTIP 1 ]
Device Specific Parameter ]—u 52 v 1 0 o
Supported Protacol
M 55 [T suP SBC Taget Device  Capacity: 4GB Default Setlings

Figure 70. Target Emulation Project Pages Tab

The Target Emulator pages open with default settings for each page. To change

settings for your application:

1. Select a page in the Supported Pages box and set required values for each of the

enabled (White) Value fields.

2. Enter values for Density Code, Medium Type and Device Specific Parameter

for the target emulator.

3. Check SSP or SMP to specify the protocol to support.

4. To reset the pages to the default settings, click the Default Settings button.

5. To use a previously defined Target click the Import button and choose a

previously defined Device Identifier *.saf file.

Note Clicking the Import button on any of the Target Emulation dialogs will set all the
parameters for the current emulation, including User Defined Commands.
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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 Identify, Connection
Management and SAS Commands by clicking the corresponding Icon in the Errors
window.

18 TargetEmulator1 I ] 3

Pages EviorInjection | User Defined Commands | Settings | Nates |

Emors
¥ Generale pericdic error

p & Every 1 Seconds
General C Every 100010 Command
 Evey 02 K Byte Transmited
]

“dentify ™ Genetate Error on outgoing FIS commands: Setling | }

Errors window

I~ Send stand-alone primitive
Primiive ype: Tyze| [AIF HDRHAL =
Mumber OF Frimitives [ 1
Commands
I Reset Link after ik enable ater [ 1000 7= [ Buifer Starvation Number of B_RDY in each connection [ 1
I" Send ﬁ Hard Reset after PHY I™ Non Release O Link

Supported Pratocol —— : :
¥ 5P [ SMP SBC Taiget Device  Capacily: 4 GE | Default Setiings

Figure 71. Setting General Errors

Setting General Errors

Generate Periodic Error Check Generate Periodic Error and select the period unit of time,
number of [O commands or number of Kbytes transferred by checking the
corresponding option button.

Outgoing FIS Command Error Check Generate Error on outgoing FIS commands and then click
the Setting button to open the error setting dialog.

|
[V Frame Length Enor ‘ [~ Code violstion eror I Don't check credit
710y e ol I~ Disparty orox Vakie of Reservedfields [ 0 (H)
" Undet frame length D\/ord Offset 1
C Gatlrmel&#htol 265 D'vw/ards Niribor of eroe Dierds |_|
I SOFEmer & Double Ok I Insert Primiive at: 1| th Dwords
I EOFEmer & Double 105 Priritive ype MF-..?-'!I]EH-:L =l
I |CRCEmor % [nvafd €100 Number Of Primiive 1
_Coree |
Frame Length Error Check Frame Length Error and choose the type of error to introduce.

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

Code violation and Disparity errors Check these as required and specify the DWord offset and the
number of error DWords.
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Target Emulation

Don’t check credit

Insert Primitive

Send Primitive

Reset Link

Send Hard Reset

Generate Link Errors

Check this to disable credit checking.

Check Insert Primitive and then click the Type button to open the
Primitive Type dialog, select the primitive type and click OK.

Check Send stand-alone primitive and then click the Type button to
open the Primitive Type dialog, select the primitive type and click OK.
primitive Type x|
' Not Specific of type to conditions

" Used only inside SSP and SMP conditions
" Used inside STP connections

[ ok ] cancel |

Click the down arrow on the Primitive list box, choose a primitive, enter
a value for the number of primitives to be sent and click OK.

Check Reset Link after link enable after and enter time value after
which to reset the link.

Check Send [#of] Hard Reset after PHY and specify #of resets to be
sent.

To introduce link errors, check Non release of link to prevent release of
link even if link connection time is exceeded and/or Buffer starvation
with a value in the Number of R_RDY in each connection text box to
simulate a busy link.
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Identify Errors

Click the Identify icon in the Errors window to display the Identify Error Setting

Dialog.

Sending Identify Frame

Frame Type Error

Frame Length Error

SOAF, EOAF and CRC

Pages Enor Iniection | User Diefined Commands | Setings | Notes |

12 TargetEmulator1 —|0] x|

Ermors

1 Setting:
" Do not send identify frame

p & Send |1_ Identify frame:

General Delay in sending |dentify (0 ps

(] Identification Error

Identify

™ Frame Type error
[
[~ SOAFEnor & Double € Ot
Connection )
Managernent. ™ EOAF Enor & [

" CRCEmar & Inyalid] ) Ot

™ Frame Length ermor|9

DWwords

Commands

Supported Protocol
7 55 [ SMP

SEC TaigetDevice  Capaciy: 4 GB

Imprt Default Setlings

Figure 72. Identify Error Setting Dialog

Check the Send option button and specify the number of Identify frames
to be sent and a delay if desired. To not send Identify frames check the Do

not send identify frames option button.

Check this to send a Frame Type error.

Check Frame Length error and enter the number of DWords in the

corresponding text box.

Check any or all as required and check the criteria for introduction.

Code violation and Disparity Check either or both and specify DWord offset and Number of

DWords in the corresponding text boxes.
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Connection Management

Click the Connection Management icon in the Errors window to display the
Connection Management Setting Dialog.

Open Connection Definition

12 TargetEmulator1

Pages Enor Iniection | User Diefined Commands | Setings | Notes |

Ermors

=1olx|

i~ Dpen Connection ~ Close Cx
p Incating QpenFrameNuber:  [1 Enroneous Close Connection Number 1
General Mumber of Eriors : 0 Mumber of Efrors : 0
J Primitve Responss: Closs Sequerics Type : Close without DONE -
Identiy [OPEN REJECT BAD DESTINATION 2| o s g e 2]
Co Delay in Sending Responze : 0 s DeEe ]n— "
Connection Close Connection Settings
IManagement
. Outgeing Open Frame Number : 1 DONE Primitive :  |DONE NORMAL
Nurmber of Exrcrs : |n— CLOSE Primitive: [CLOSE NORMAL -
Commands CLOSE/BREAK Primitive Count: |3
Dutgaing Dpen Frame Enror Settings: |

Supported Protocal
I 55 [ SMP

SBC TaigetDevice  Capacity : 4 GB

Import Default Settings

Figure 73. Connection Management Setting Dialog

1. Inthe Open Connection dialog, enter a value for the Incoming Open Frame
Number and the Number of Error in the corresponding text box.

2. Click the down arrow next to the Primitive Response: drop down list box,
choose a primitive response and enter a value for Delay in Sending Response

text box.

3. Enter a value for Outgoing Open Frame Number and Number of Error in the
corresponding text box.

4. Click the Outgoing Open Frame Error Settings button display the Open
Frame Setting dialog.

Close Connection Definition

Open Frame Setting x|

I Frame Typs ence

™ SOAF Enor s
I EQAF Enor & e
I CRCEnaxr & Invaid

| | Dispssty encx

I Frama Length enae] DWords | Destrop Fiekd of Frame:

™ Code violation esor

[—

Protocol -
Initiator Port

[ IConnection Rate

[ Festures
Indtiator Connection Tag ﬂ

ok ] _coee |

Check the desired errors to be introduced and click OK.

1. In the Close Connection dialog, enter a value for the Erroneous Close
Connection Number and the Number of Error in the corresponding text box.
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5.

Click the down arrow next to the Close Sequence Type drop down list box,
choose a closing sequence.

If a delay in sending is required, click in the Delay in Sending check box then
click the down arrow on the associated drop down list box and choose what is to
be delayed and enter a value for the Delay Time.

[V Delay in Sending : ICLDSE 'I

Delay Time : CLOSE

EREAK 1

Close Connection Settings

DONE Primitive: [DONE NORMAL
CLOSE Primitive : | CLOSE NORMAL

CLOSE/BREAK Primitive Count: |3

]
E

Click the down arrow on the CIOSE Primitive or Done Primitive dropdown
list box in the Close Connection Settings dialog and choose a Close or Done
Primitive.

Enter a value in the CLOSE/BREAK Primitive Count text box.

SAS Commands Errors

Click the SAS Commands icon in the Errors window to display the Commands Error
Setting Dialog

Status Indication

1.

~ioix]
Pages Enot Injection | Uiser Defined Commands | Settings | Notes |
i 1+ Event Selection
I I * LBA: [0 M)
I SSP ISP C Task i -
| ag: [0
Status | Command - € Command number : [0
1E} Format Unit
v Inquiry Mumber of error commands: [1
v Log Select
v Log Sense o .
v Mods Selsct (6) I~ Command fail with check condition
v Mode Select (10) Sense ke .
v Mode Sense (6] I J
v Mode Sense (10) A5C: [0 H) £5c0: [0 9
v Read (8]
v
v Eea: H gi | -Generate Eron n
ea E

v Flead Capacity [10) I” Outgoing frame |1 th frame [Data 7| [Setiings
v Read Capacily (18] I Incoming fiame |1 th frame [Data 7|\ [Setiings
v Send Diagnostic —
v Test Unit Read =
4 »

Supported Protocol

¥ ssp I~ sMP SBC Target Device  Capacity: 4 GB Imnport Default Settings

Figure 74. SAS Commands Error Setting Dialog

Click SSP, SMP or the Task option button to display the commands available
for each of these categories in the Event Selection window.

Click on a command for which you wish to set an error and then check the
Generate Error when: check box and enter values for LBA, TAG or
Command number in the corresponding text box.
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Note: Once you check the Generate Error On: check box for a command, a red status
indication appears next to the command selected indicating an error condition.

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

4. Click in the Command fail with check condition check box and then click the
down arrow on the Sense Key drop down list box, choose an error type and then
enter values for ASC and ASCQ in the corresponding text boxes.

5. Set up Outgoing and Incoming frame errors

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.

x|
Frame Name : Data Frame Number : 1
™ Frame Type ermor I Remove Frame from sequence | Delay in sending frame | ms
™ Fiame Length Error [~ Code violation error I Don't check credit
& Oyerframe length L by _
e lenatt Dw/ord Dffset:
sme lengitifo |25 DWords | yumber of eror Dwiords: [
. i ; ithe [0
[ SOFEmor ) Doutle. € Grit I Insert Primitive at : [§ W Dwiord Fill reserved fields with: H
[ EOFEmor % Doutle ¢ O || Primitive: Tupe |[AIP NORME |
I~ CRCEnor & |rve . 0mit || Mumber Of Primity 7
rvalid urnber Of Primitive ITI
Reset oK Cancel
-~ Field of Frame:
& Destoy  © Fill Out [V Inset Frame
Field Destioy &' After current frame
Tag O " Before curent frame
Data Offset O
Type: IUSEI Define j
UsexDefine Frame Data : SOF | CRC [EOF

Figure 75. 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.

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.

Dont check credit Check this to disable credit checking.

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

Insert Primitive Check Insert Primitive and then click the Type button to open the
Primitive Type dialog, select the primitive type and click OK.

Destroy Field of Frame  Make sure to click the More button and then check the field to destroy.

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.
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Incoming Frame Settings

Handshake Error

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 : Data

Frame Number : 1

¥ Handshake errors

¢ NAK CRC Error
" NoHandshake
" Primitive  Type “u-\r‘ NORMAL LI
I” Defer Handshake after 1000 ps
/TI Cancel |

Figure 76. Incoming Frame Setting Dialog

Check Handshake Errors to enable selection of error on handshake.
Check R_OK, R_Error or select any other Primitive to be sent as an
incoming frame response. Check No Handshake if no response is to be
sent.
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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.

Pages | Error Injection  User Defined Commands |Satlmgs| Notes |

Op Code | Command Name | Comman: dTppe |

Dperation Code: |1 [H] Mew

Name: [FenCommang
Appl |
Type: [Wane Data =l
Fiemove
Corifig Data: Pattern LFFT x

CDB Length: 3 B

Supported Protocol
v g5 [ SMP SBC Target Device  Capacity: 4 GE Import | Default Settings

Figure 77. Command Definition Dialog

To define a command:

1. Enter an OP Code and a Name in the corresponding text box.
2. Click the down arrow on the Type combo box and choose a command type.

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

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

6. To make changes to a previously defined command, highlight the command,
make necessary changes and click Apply.

Note: After creation the User Defined commands will appear in the Event Selection dialog.

Target Emulator Settings

Click the Settings tab to display the target 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.
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Define the Target

1 TargetEmulatorl

=10l x|

Pages | Evror Injestion | User Defined Cammands Setings | Notes |

Media Setting
588 Addrecs fveragefocess Tme: |1 ()
Data Frame Payload Size : 512 Byte(s] Humber Of Arsas: 1
e Bt S BB Bytefs) Start Address | End Addiess | AreaType |
0 Tt

Circular Wiitable ~ |

Linked Command Expired Time : 100 [ms]

ALIGNTransmission Period 2048 Dword(s)

~ Target Emulatar Por

™ Activate emulator with old settings

&N, 13,73
12,72 14,74
© Nore & None

Speed: |Both ¥ Speed: [Both  ~

Advanced

Supported Protosel
7 55P [~ sMP SBC Target Device  Capacity 4 GE

Impot | Defaul Settings

Enter a SAS Address, Data Frame Payload Size, Logical Block Size,

Average Access Time, Linked Command Expired Time and Align
Transmission Period in the corresponding text box.

Media Settings

Enter a value for Average Access time and Number of Writable 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.

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.

Advanced Settings

Click on the Advanced Button to display additional setting options. The

dialog opens displaying the OOB Signal Setting tab.

OOB Signal Setting

HAdvance Target Setting ]

X
00B Signal Setting | Time outs | Speed Negotiation Error |
. 00B Type | Status | Idle Time (DOBI) | Negation Time (00BI)| Burst Time (00BI) | Count |
| ECDMINIT | Accept j 480 800 160
| COMSAS Accept j 1440 2400 160 B
Resolution of Idle Time, Negation Time and Burst Time are 20 O0EI
Coreel

Figure 78. O0B Signal Setting Dialog
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Make the necessary edits to the default values displayed in the white

editable fields.
Set Timeouts Click the Timeouts tab to display the Timeouts setting dialog.
Dhovance Tagetsemg x
0DB Signal Setting Time outs |
I ~ 008 Signal
Open Connection resporise timeout: us Hot-Phug timeout: 500 ms
Close Connection response timeout: |1000 us COMSAS detect tmeout:  [14 ps
Break Connection response timeout: |1 000 s
. - Speed Negotiation
DONE timeout: |1000 us
s RCDT timer: 750000 ppgl
Fedttinest o8 SNLT [53600 ool
. W o timer:
SSLILES e SNTT timer %40 00RI

Receive Identify timeout:  [1000 s

coe |

Figure 79. Timeout Setting Dialog

Make the necessary edits to the default values displayed in the white
editable fields and click OK.

Set Speed Negotiating error Click the Speed Negotiating error tab to display Speed Negotiating
Error dialog.

Advance Target Setting 5 Xl

00B Signal Setting | Time outs  Speed Negotiation Error I

~ Speed Negotiation failure option: =
[~ 545 Speed negotiation failed after POWER ON { e

[~ SAS Speed negotiation failed after HARD RESET
[~ SAS Speed negotiation falled after LINK RESET

~ Synchronization Failure options:
[~ SAS Synchronization falled after POWER ON
[~ SAS Synchronization failed after HARD RESET
[~ SAS Syncronization failed after LINK RESET

Cancel I

Figure 80. Speed Negotiating Error Setting Dialog

Check a Speed Negotiation failure option check box and choose a
failure type by checking a corresponding option button. Additionally you
may choose a Synchronization failure option.
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Project Note Click the Notes tab and enter a Project Name and a brief description of
the Target Emulation project.

12 TargetEmulator1 —|0] x|

Pages | Enor Injection | User Diefined Commands | Setings Motes |

Project Mame: [T argetE mulator1

Mote: ersion 1 =

Creation Date: ‘18:23:32 on Wednesday, Jan-31-07

Last Modified: ‘Nol saved yet.

Last Run: Not run yet.

Supported Protocal
¥ SSP [¥ SMP SBCTaigetDevice  Capacity: 4GB Import Defauk Setings

Figure 81. Project Note

Run Target Emulation Click the ' Run Hardware button to start emulation.
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Data 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.

Restrclec (H) | SWP Infistor Port (H) |  STP ifisor Pt () | SSPnkisor Porl () | Restricled (H) | SMP Target Port ()
e L T d Ml = J

STP Target Port {H) | SSP Targel ) Link Data (H) ] |

R

Tyve (H) | SWPintistor Port (H) | STP intlstor Port (H) | SSP itietor Port(H) | Restricted (H) | SMP Target Port ()

Aciress Frame Type | Protocol | mbistor Port (H) | ConnectionRate | Festures () | nkistor Convection Tap (+) |  Destination SAS Aodvess (H) | Source SAS Adoress (H) | Compstie Features ()

CRE (H) Link Deta )

FFAD47D4

Patrvoay Efocked Count (H) | ArbirationWat Time (H) | Mors Compatitle Features (H)

GG 46 (u

SSPFrame Type | Hashed Dest SAS Addr (H) | Hashed Src SAS Addr (H) | Changing Dota Ponter (H) | ReTransmi (H) | Retry DafaFrames () | Mumof FilBytes () | Tog(H) | Trget Port Transfer Tag (H)

0 5| o i o o | ]

Retry Data Fromes (H) | N of Fil Bytes (H) Target Port Transter Tag (H)
— o [ o | I e |

.

Figure 82. Viewer Data Packet View 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 —»“ TE#H# B 8 Ol ‘ g’g‘
Show/Hide Statistical Report View4f /

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

Figure 83. 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

[#@Eewad »nnis|a||nBEe+ % e|E@20-~=20wal8ss =[x« o |[whe - offamiehenh ]

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.

I

| — 0

T El 00 ertify O - Erel Do 0 o0 ]
STP Targed Pert (H) | SSP Torget Port (H) Festricted () SAS Adkess () | Pryidentiter ) | CRC0H | Lk Doncr 3l |IEE

ks Frams Typs Device Type Restricted (W) | Restrcted (H) | Restricled (H) | SWP blisior Porl (4) | STP Vilisdor Port (1) | SSP inkistor Post (H) | Resircted (H) | SMP Target Port (H)

STP Target Port (H) | SSP Target Port (H) Phry ideritfier () | CRC(H) Lirk Dot (H) 3|

LF']
B T T T R R | < <% e | Ged S A [t
o Froms
D Froms
) | oonencewaL_|
— [T T —
| LlJ

Xio¥ : 45.226 {a) | XwTi1ea7EI08E | YioT:162803330)

Figure 84. Simultaneous Packet View and Text View
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Field List View

5 o et vew conforsion Propcrsens Ftemy Repert Took window

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 button.

CATALYST ENTERPRISES, INC. SAS TEST SYSTEM - [Simulation.scs]

ECEET I = S

el
+-%-@pzRsn-~s0wme e

® |

Lk Do () 5

Source SAS Address ()

@ﬁmrm-mwm
Tipe = End Dvice (0¢1)
Fostrcted = 0

Rho¥ - Ofns] KioT:Ofns] YioT:0fns)

Figure 85 Field List View
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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.

J@| | v [ [v2 [ Tva 74 74

o of FEyes (H) | Tag (H)
o 0150

AdgessFrame Trpa | Protoctd | nislor Port(H) | CoroctinRate | Festwss (H) | Wlistor Connection Tag ) | Destnation SAS Asress () | Seurce SAS Adoress () | Compstiie Fastures ()

Paltroary Biocked Count (H) | Arbtralion Wt Time ()| Mare Conpatbie Festwres (H) |  CRC (H) Link Dot 1) 31 [[E==TTE
0001 30000 1516140 18301

Figure 86. 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 3t I button.

E— |
— i}
N— I3 -
[ — =
| =
o |
om77 | =
— | |
7W§7— e B
— =
| ——
| R ——
—E= |
— | ||
— =
p— | |

]

Figure 87. 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 I|I||I.l |

button.

G- m s w|[mPEY+- 8 BE o Elw[in][8]2 5 %[z [@] sl % o | [T e @] [ [ 12 [v2 13 7 s 74

Fealures () | _intialor (H) | Sowce SAS Addess () | Compoliie Fentures (H)
2B000001 074 DCE00001 D47

Potirwy Biocked Court () | Arbavation Wisk Time ()|  More Compatids Featurss (H) | CRC () Link Dot (H) 31
0 FFADATOL

A vimer| Voe| Bueose| zem BT ‘

Figure 88. Simultaneous Packet View and Histogram View

Hide Frames 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.

"« STP Frame
v 55P Frame
' SMP Frame
' Address Frame

Hide Error Frames 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 i x|
-
|cLOSE NORMAL [

(% Not Specific To Type Of Connections
€ Used Onlylnside S5P &nd SMP Connections
€ Used Inside STR Conmections

— Frame
™ Dutside 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.

user pefined Y
"

CLOSE NORMAL =l

CLOSE NORMAL -
CLOSE RESERVED D

CLOSE RESERVED 1

NOTIFY ENABLE SPINUP

NOTIFY RESERVED 0 _
~—{NOTIFY RESERVED 1 —
— |NOTIFY RESERVED 2 7
OPEN REJECT BAD DESTINATION

OPEN REJECT CONNECTION RATE NOT ™

OK I Cancel I

Figure 89. Choosing a Primitive
Then check the desired Connection Type option button.
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Customize Display

Rename Port

Resize Columns

Show/Hide Port

Rearrange Columns

Show/Hide Field

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 : Ilniliah:ur 1

oK I Cancel

Prefitered
Prefitered Prefi

Figure 90. Rename Port

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

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.

[z lrzlhe 3] 4 14

Figure 91. Show/Hide Ports Toolbar

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

Rename title of port

Show

Hide

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

Rename title of port =

You may rearrange columns by clicking and holding the left mouse button
in the column title and then dragging the drag and drop icon E toa

new position.

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,
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External Signals and Packet number fields by right clicking on the
corresponding field title and choosing Hide Field.

Bookmark
Show Field 2

Set Time Stamp Origin ¥

Color

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

& 1ype FTOIOCO!
Bookmark.
2n | 01 -sspl

Show Field Duration

Relative Time
External Signals
Color State

o[ [T omted
- Packet Number

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

Set Time Stamp Origin »

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 »
Hide Field

Format 4

Copy Data
Copy Frame

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 »
Copy Data

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) = .
ke Field
)00040015E2800 104000 0o00r =

IEEEE - -t o o0 <--ote)

Right din (MSB<~>L58)

500040000

Data View

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

1024 Byt | cRe) | Hencshste

5P Frame Type | Hast

ﬂ
:{;‘t::rfz't Fird | & Hex C ASCH | Bytecaurtindeta: [ ]
Hexadecinal ASCII
0000 : 00000000 Q0000000 000QONO0 00000000 00000000 Q0000000 0000 00OD0 OODO D000 0000 DODO ﬂ
00l& :00000000 00000000 0OOOO000 00000000 00000000 00000000 0000 0000 OODO D000 0000 DODO
0030 : 00000000 QOOOOO00 00OOOOOD 00000000 00000000 Q0000000 0000 0000 0ODO D000 0000 DODO
0048 :00000000 00000000 QOOOO000 00000000 00000000 00000000 0000 0000 OODO D000 0000 DODO
000 00000000 Q0000000 0QOOONDO0 00000000 00000000 00000000 0000 0000 OODO D000 0000 DODO
0078 :00000000 00000000 00000000 00000000 00000000 00000000 D000 0000 0ODO 0000 0000 0000
D030 00000000 Q0000000 00000000 00000000 00000000 00000000 0000 0000 0OO0DO D000 0000 DODO
00AE 00000000 00000000 00000000 00000000 00000000 Q0000000 0000 0000 OODO0 D000 0000 DO0O
00CO 00000000 00000000 00000000 00000000 00000000 00000000 D000 0000 0000 D000 0000 D000
00D 00000000 00000000 00000000 00000000 00000000 Q0000000 0000 0000 D000 0000 O0DO 0000
O0FO - 00000000 00000000 00000000 00000000 00000000 00000000 0000 0000 0000 D000 0000 0000
0102 00000000 00000000 00000000 00000000 00000000 QODOO0DOO 0000 0000 0000 0000 O0DO 0000
0120 -00000000 00000000 00000000 00000000 00000000 00000000 0000 0000 0000 D000 0000 0000
0122 :00000000 00000000 00000000 00000000 00000000 Q0000000 0000 0000 0000 0000 0000 0000
0150 -00000000 00000000 00000000 00000000 00000000 00000000 0000 0000 0000 D000 0000 0000
0162 :00000000 00000000 00000000 00000000 00000000 Q0000000 0000 0000 0000 0000 0000 0000
0180 -00000000 00000000 00000000 00000000 00000000 00000000 0000 0000 0000 D000 0000 0000
0122 :00000000 00000000 00000000 00000000 00000000 OOOOOOO0 0000 0000 0OODO D000 0000 DoDO
01BO :00000000 00000000 00000000 00000000 00000000 00000000 0000 0000 0000 0000 0000 0000
01ce :00000000 00000000 00000000 00000000 00000000 OOOOOOO0 0000 0000 OODO D000 0000 Do0O :I
[

Figure 92. Selecting Open as Data View

Find Data Pattern To 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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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 »
Hide Field

Format »
Byte Order 3

Expand Al

Open as data view

Set s Second Data Payload

Copy Data

Copy Frame

Goko Next Tag F5

Goko Previous Tag Shift+F5
Set Time Stamp Origin »

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.

EBookmark

Show Field 3
Hide Field

Format 3
Byte Order 3

Expand all

Open as data view

Set as Refrence Data Payload

Copy Data
Copy Frame

Goto Next Tag F5

oo el ee

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

comparison.

x
& Hex © ASCI

The data payloads are identical. +H

Layer: Transport

Packet No: 1

=

Layer: Transport

Packet Ho: 21

e

0000 00000000 00000000 DODODODO 0000 00000000 00000000 DODODODO ﬂ
000C 00000000 00000000 DODODOOO 000 00000000 00000000 DO0DODODO
D018 00000000 00000000 DODODOOO 0018 00000000 00000000 DODODODO
0024 :00000000 00000000 00000000 [00z4 :00000000 00000000 00000000
0030 :00000000 00000000 00000000 0030 :00000000 00000000 00000000
003C :00000000 00000000 DODODODO 003C :00000000 00000000 DODODODO
0048 100000000 00000000 DODODODO 0048 :00000000 DOOOO0OD DODODODO
0054 00000000 00000000 DODODODO 0054 00000000 00000000 DODODODO
0060 00000000 00000000 DODODOOO 0060 00000000 00000000 DODODODO
D06C 00000000 00000000 DODODO0O [0D6C :00000000 0000000 DODDDOOO
0078 00000000 00000000 00000000 0078 00000000 00000000 00000000
0084 : 00000000 00000000 00000000 0024 :00000000 00000000 00000000
0090 00000000 00000000 DODODODO 0050 :00000000 00000000 DODODODO
D0SC 00000000 00000000 DODODODO [00SC -000D0D0D D0O0O0O0 DODODODO
D0AZ 00000000 00000000 DODODODO [DDA8 -000D0ODOD DOO0O0O0 DODODODO
D0B4 00000000 00000000 DODODODO [DOE4 -00000000 D0O0O0O0 0OD0ODODO
[00CO : 00000000 00000000 00000000 [00CO - 00000000 00000000 00000000
0OCC : 00000000 00000000 00000000 jpocc

100000000 00000000 00000000 .I

Close

Figure 93.

Payloads Compared
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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.

[EEEenad > n|s a5 0 PRE + -8 - a0 B2 Le ¢ [= e [wlwl]|wl= % o
ITnlmlliz 2l 373l a1

(i22

1600081 | 5000081 | 1600061 | 5000061

e (H) | Burst(H) Burst(H) | kle(H) | Burst() | kie(H)

e (H)
| 1050s | an00m | 1000s | 0o | t0ooe | encon |

o ebe (H) Burst() | Ke(f) | Bustt) | He(d)

0003 | sooont | ueoocat [ ieocca f

> | i b (H). Burst(H) | de(H) | Burst(H) e (H) Burst (H) e (H) Burst (H) ez (H)

1420 0081

(| Negstin Time () (I3

180 00BN 2360 008N 3

Timing cursor T1f

L J ' ' o

s || = ||[C vTossoew | |

Figure 94. Waveform Display with Timing Cursors

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.

3.786 [us]

’ e

[l
[S2e0o

Figure 95. Timing Cursors Enabled

SN |
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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.

% Compact

Compact View | = mm_“““

T2

Figure 96 Compact Waveform View

Enabling Tool Bars To customize your Viewer Display AT
workspace, you can enable and reposition the Comn ey
available toolbars. To display or hide toolbars e e e
from the View menu, select Toolbars and 5051 Spec Assignment

check or uncheck the appropriate toolbar. | i

Full Screen

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

v 'Wrap Packets

v Cursor Position

Zoom In
v Layers

Port Status St

| v Channels

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

@ |

i
{ B Port ISpeedl Function[ 00B [ Link |F:ame‘ Error I
| 11 {156 Analyzer
CmaCT e
12 156G  Analyzer
T2 156G Analyzer
13 156G  Analyzer
T3 156G  Analyzer
| 4 156G  Analyzer
T4 156G  Analyzer

—muwrmI;

Figure 97. Port Status Display
In addition to displaying OOB, Link Frame or Error a display showing the % buffer
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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Viewer Setting Toolbar

B efL e me

@

[¢]

Click the Full Screen button to increase the data display area to full on the
screen.

Click the Zoom In button to magnify the data display area of interest on the
screen. In column and frame text view it increases the column width only.

Click the Zoom Out button to scale the data display area to display more data
lines on the screen. In column and frame text view it decreases the column width
only.

Click the Normal Zoom button to reset the zoom to default normal on the screen
and in column and frame text view.

Click the Wrap Packets button to wrap the packet data in the display to
eliminate the need for horizontal scrolling.

Click the View Setting button to set the display configuration.
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Viewer Toolbar

oo BB+ - % - 006

(&)

k’“ Search button opens the search dialog.
p Filtering Setup button opens the Filter dialog that allows you to specify the
criteria for filtering the result.

Enable Disable Filtering button toggles the result between a filtered and
p unfiltered view.
&L | Filter Idle button toggles the display to show/hide idle packets.

Expand/Collapse all Layers button expands or collapses layers to simplify the
+ - results display.

% v GOTO button locates cursors in the results display.
m Data Report button displays the data report.
@ ‘ SCSI Spec Assignment button displays the SCSI spec assignment dialog.
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Layers Toolbar

Lak Click the Show/Hide Link Packet button on the Layers Toolbar to “ON” to
LS display only the Link layer.

Click the Show/Hide Transport Packet button on the Layers Toolbar to “ON”
TrP to display the Transport layer only and below. Clicking the button “OFF” hides
the Transport layer.

' Click the Show/Hide All Commands Packet button on the Layers Toolbar to
ﬂpp v “ON” to show the Command layer only and all layers below. Clicking it “OFF”
e —t— hides the Command layer.
@ ‘ Clicking the Order/Reorder toggles the time order of packets.

[~ @

+ v SCSI Cmd and Task Mng

v SMP Cmd

v ATA Cd

Click the down arrow on the Show/Hide All Commands Packet button
to choose command types to show/hide.
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SCSI Spec Assignment

Click the SCSI Spec Assignment button on the Layers Toolbar to open the SCSI
Spec Assignment dialog.
scot spec assignment |
—Hash Destination SAS Address———— ~ SCSI Specs
s MMC4-SPC3
SBCZ-SPC3
SMC2:5PC3
55C2:5PC3
]

A [y U |

—Assigned SCS| Spec:
Hash Destination 5AS Address | scsispec o)
0x0 5eC25PC3 || | Remove
0xCCBEAA SBC2-SPC3
0x779899 SBC2SPC3
0%405000 SBC2.SPC3
0+80C803 SBC2SPC3
ilulﬂl"ﬂﬂn CDI"?.QDFI"I Lrl REI’I‘ID‘I’EA"

Cancel I
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Decode Toolbar

| [188 8B sz Bgy D

The Decode Toolbar allows the control of the following encoding and
scrambling features.

‘ 10P Clicking the 10B button bar displays the payload data as 10 bit encoded data.
3B Clicking the 8B button displays the payload as 8 bit scrambled or unscrambled

data depending on the Scrambled setting.

SC ‘ Clicking the SC button selects scramble/unscramble for the 8 bit payload data.
Clicking the Symbol Notation button decodes the 8 bit or 10 bit encoded data in
K-"‘ ! List View
' Clicking the Show Data button displays the payload data values in Column
D g play pay
View.

To view corresponding Unscrambled and Scrambled payload data values
instantaneously, position the mouse pointer over the data field 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.

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
p or, choose Filtering from the Filtering menu.

ﬂ
i Filker Opti

[JBus Condition [Data
[Primitive [CIXFER RDY
[ JIncomplete Frames [ 1Command
[ |Address Frames [ |Response
W55P Frames [Task
[ ISMP Frames
["]STP Frames
[JSCSI Commands
[ ]SMP Commands

1 Task Management Functions
[ ]ATA Commands
["]SCSI Command Status
[1Source SAS Address
[ |Destination SAS Addiess
[ IProtacal Eror
[ JSTP Port
JTag
JaTaPI SCSI Command

[ |Miscellaneous

Filter Type )
[r.- Hide " Show I™ Fiker Idle

~Pot;
Fin Vi RFiFIi
FTMVT2WFT13[F 14

Reset Al Check 4l
save. | Load. | ok || cancel |

Figure 98. 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 grayed out.

Note I 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.
Items selected for filtering may be designated as Show or Hide by selecting the Filter
Type.

Filter Idle When selected on the Filter Type, depending on Hide/Show selection Idle
packets in the Sample Viewer will be shown or hidden.
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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.
Filter Type

Y ou may choose to show or hide the items selected for filtering by checking the Show
or Hide option buttons as appropriate.

Filtering Ports

Items may be selected for filtering for a specific port or ports. Click the appropriate
check boxes to designate the port(s) for filtering.

Selectable Filter Options

« Bus Condition * ATA Commands

e Primitive e SCSI Command Status

* Incomplete Frames *  Source SAS Address

e Address Frames ¢ Destination SAS Address
¢SSP Frames e Protocol Error

¢ SMP Frames e STP Port

*  STP Frames * Tag

e SCSI Commands e ATAPI SCSI Command

e Task Management Functions + Miscellaneous

Filter by Tag Number Checking the Tag check box displays the tags available for filtering.
Check the corresponding check box for the tags you wish to filter.
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i Filter Options.
[Bus Condition
| Primitive

[ JIncomplete Frames

[ Address Frames

[ ]SSP Frames

C1SMP Frames

[ |STP Frames

"1SCSI Commands

[T1SMP Commands

[T ask Management Functions
[ ATA Commands

[ ]SCSI Command Status
[JSource SAS Address

[ |Destination SAS Address

[ IProtocol Enor

[ISTP Port

vl
OATAPI

[ IMiscellaneous

~Filter Type: —
& Hide € Show | | Fiterlde LhS

ommand

¥]0x40

s w0431
Fn Miz KR Fi (VI0x92
¥)0x93

FTMFT2FT13F 14 20:94

(w]0x95

Resst Al Check All V035 =l
Save. | Load. | ok | canca |

Figure 99. Filter by Tag Number

Filter Check Condition Checking the SCSI Command Status check box enables Check Condition
for filtering.

1 Filter Options
[JBus Condition
[ | Primitive
[IIncomplete Frames [ IIncomplete
[ Jaddiess Frames
]SSP Frames
[ JSMP Frames
[ |STP Frames
[JSCSI Commands
[ |SMP Commands
[ Task Management Functions

[ JATA Commands

[ ]Souice SAS Addre:
[JDestination SAS Address
[ JProtacel Error

[C]STP Port

(viTag

[(JATAPI SCSI Command

[ IMiscellaneous

Fiter Typs————— ;
& Hide ¢ Show | I Filterlde

Ports -
Fn FizFiI3FiH
VT 1213 F T4

Reset All Check All
Save... | Load... | 0K I Cancel I

Figure 100. Filter Check Condition
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Filter Miscellaneous

r— Filter Options
[MBus Condition [~ Misc Items
:Pr.m. ive - [ State Range

Jincomplete Frames

[ JAddiess Frames

]SSP Frames

[ JSMP Frames

[C]STP Frames

[ 1SCSI Commands

[ 1SMP Commands

1 Task Management Functions

[ |ATA Commands

)SCSI Command Status

[ |Souice SAS Addiess

[ IDestination SAS Address

[ |Protacol Error

C]STP Port

[ 1Tag
ATAPI SCSI Command

Filter Type:
& Hide ¢ Show | | Fierlde

Poits
Fn i Vi3 Fi
VMM VT12F 13 F T4

Reset All I Check &ll

From State: [U_ To State: IU_

[ Estemal Signal In

Ext Signal In: R

Save. | Load. | 0K | Cancel |

Save Filter Setup

Figure 101. Filter State and/or External Signals

Once you have set up a Filter configuration you may save it as a Filter file
(*sfl) 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.
The X,Y cursors are initially overlaid and positioned at location 0. The
Trigger, or T, cursor shows the trigger point in the captured sample and is
the measurement reference. It 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 ¥ta¥: 0ns | XtoT: Ons ‘ YtaT: 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.

ANEIAlE
B [:'— Trigger Position
( X Position

Packet No
Time Stamp
‘ Bookmark
! Begin
| End

‘ Y Position
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Go to timestamp When the column view is displayed, the Timestamp option is enabled. To
locate a timestamp click the Go To button and choose Timestamp.

EEE
:ET Trigger Position

% Position

¥ Position

Packet Mo
Bookmark

Beqgin

End

Enter a time stamp value in the Go To Timestamp dialog and click OK.

Go To Time Stamp x|
000 (5].000 [mz).000 [ps). 000 [rs)

™ Move X-Cursor

ok | Cancel |

Bookmarks 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.

Bookmark

Show Field »
Hide Field
Format 4

Click Bookmark from the shortcut menu to open the Bookmark
Comment Dialog.

rooiamar l

Bookmark Name:  [SCSI Commmand

Bookmatk Description:
Command 1

[V Sont bookmarks by start time

Start Time Part Layer Packet No. | Bookmark | Deseription |
3.021.186 [ms) 12 scsic.. 1 SCSI Command Command 1

sod | Deets | GoTo | TimeDiference:0
Save as text Print

Close.

Choose a name for the bookmark. 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 click bookmark.

x

Bookmark Name:  [SCSI Command

Bookmatk Description:
Command 1

[¥ Sont bookmarks by start fime

sod | Dests | GoTo | TimeDiference:0
Save as text Print
Close.

Figure 102. 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.

Bookmark description

Set Time Stamp Origin

FUA(H) | DPO(H) | Logical Block Address (H) | Transter Length () | ContralH) > Payload Data , 2045 Byles
ODOAEFAAS [ 00 000000000000000000000000 > G

Figure 103. Bookmark Found in Sample Viewer

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.

Right click in the sample viewer to open the fly out menu.

Bookmark

Show Field 13
Hide Field

Format >
Copy Data

Goto Command
Goto Next Tag FS
(Goto Previous Tag Shift+FS

Set Time Stamp Origin (3 = Absolute
Trigger
Current Position

Color
Goto

Based on system time:

Click Set Time Stamp Origin and then choose either Absolute, Trigger
or Current Position or based on System Time.
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Search

Search For

Search Logic

Search Domain

The search option permits you to examine any data capture file to quickly locate
packets or bus conditions.

Whenever an initial sample file is displayed, the Search, button is enabled on the
Viewer toolbar.

To perform a search, click the Search button to open the search setup dialog as
shown in Figure 104. 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 ltems - Search Sub Items .
i~ Search Domain
Data Type: Poits
+ Data pattem only Mn Fi2 Wiz s
incomplete Frames " Data payload length only FHERETE
[ JAddress Frames " Data [pattemn/pavload length) '
| ]SSP Frames
[C]5MP Frames
ISTP Frames pontaen Check Al | UnCheck All
[]5CS1 Commands PtocolET S
|SMP Commands :
T osk Manogement Funcions | | & Hen € Bnay € ASCl F|cca vt E o
JATA Commands ¥ Facket without Eor
[]5CS1 Command Status
[1Souice SAS Address & And Coar
| |Destination SA5 Address : .
| Protocol Enor
(T2
[JSCS1 Task Attribute Dot
[CJATAPI SCSI Cammand
TMiscellaneous Deta Pasinsd Lengtie [ 0
1~ Search Dirsction
= Forward
" Backward
[~ Search From
& Start
" TigFointe
e Search Logic
" ¥Pointer F
 Y-Pointer AND Selected Items:
{ Las Fourdd & OR Selected Items
Resetél |  Save.. | Load. | FindNewt | Cancel | Domaincc |

Figure 104. Search Parameter Definition Dialog Box
Choose a pattern to search for 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.

The default setting is Or Selected Items. With this setting clicking Find
Next will locate all of the selected items in turn. Choosing And Selected
Items you may set a logical And combination of items to find. Both of
these options allow setting of Advanced search features.

Make sure to click the Search Domain button to display port selection for
specializing the search.
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Search Sub Items When searching SCSI Command Status you may refine the search by

selecting from a list of Sub Items.

Note: Some of the search categories allow you to refine the search by specifying specific

SAS addresses and STP ports to be searched.

x
Search For Search ltems - 11~ Seaich Sub ltems
IData Paltemn [WiGood [Eaeaeh Dot s
[(Bus Conditio [w|Check Condition Sense Key: [Don't Care =
I Pimitive: [WlIncomplete FnrFerRFBFH
Loy e £3C e | FTFRETR
(155P Frames Rl
SMP Frames
El‘STPFrrames Check All UnCheck All
]5CSI Commands Protocol Error
[ SMP Commands 5
| Task Management Function: ¥ Packet with Encr
| IATA Commands ¥ Packet without Erior

mmand Status
“|Source SAS Address
| |Destination SAS Address
[ Protocal Error

(1Tag

15051 Task Attibute:
[(JATAPI SCSI Comma

[ Miscellansous

r~Search Direction:
' Forward

" Backward
i~ Search Fiom
& Stat
" TrgPointer ,
~Seachloge
" ¥Pointer D
€ Y Poiler S
' Last Fourd ' DR Selected ltsms
Feset All Save... Load... | Find Next I Cancel | Domain << |

Figure 105. Search Sub Items

When you check the SCSI Command Status the Check Condition item appears in
the Search Items Window if a check condition has occurred. Clicking on this enables

Search Sub Items allowing you to refine the search by specifying Sense Key, ASC
and ASCQ.

128



Data Display Manipulation Catalyst Enterprises, Inc.

Advanced Sub Items

Search by Tag Number

Data Pattern

Some of the Sub item categories offer some Advanced search options by
enabling the Advanced button. Click this to display the available options

earch x|
(- Search For (- Search Items Search Sub Items

[IData Pattem |
[(JBus Condiion [(Respanse

rSealdlDuma-

[ Primitive Fn Wiz Fiz i
[ JIncomplete Frames
[ Address Frames

| ]SSP Frames

MTIMT2ZF 13 F T4

CSTP Frames |
| 15CSI Commands
[(1SMP Commands Field | Length | Value |
1T ask Management Function: [X] Function i A

'_‘ATA Commands
| 1SCS1 Command Status
[1Souice SAS Address

[ |Destingtion SA5 Address
JPratocol Enor

(1Tag

[15CSI Task Attribute
[JATAFI SCSI Command
[ Miscellaneous

[~ Search Direction
% Forward

[ SearchFrom———
& Stat Advanced

" TiigPointer
e ~Search Logic
© XPointer =
 Y-Pointer AND Selected Items
€ Last Found & DR Selected ltems
Resetal Save.. Load.. | FindNest | Cancel Domain <¢_|

Figure 106. Advanced Sub Items

To search by Tag Number, check the Tags box in the Search For window
and then check the Tag(s) that you wish to search for in the Search Items
window.

x|
SeachFor — Seachlems | SeachSubltems )
[[Data Patten [Z10:0 = Seatch Domain——
[C1Bus Conditian w01
[ Primitive V)02 Mn Vi i3 Fi
[ lincomplete Frames i) )
[ |Address Frames w04 Fim 12 #1374
[ 1SSP Frames |05
[C1SMP Frames 048
[ ISTP Frames V| 0x68 Check Al UnCheck All
15CS! Commands s v o
[ 1SMP Commands v 0x82
1T ask Managerent Function: || [vI0483 1 ez =i
[ JATA Commands V0434 V¥ Packet without Ertor
[ ]SCSI Command Status v 085
[ |Source SAS Address 086
[ Destination SAS Address v]0x87
[ Protocol Error V1088
o
[(15CSI Task Atibute v 0x84,
[CJATAPI SCS1 Command V088
[ Miscellansous v|0x8D
e | A0SE
~ Search Direction ;m
' Forward 70431
" Backward A0:32
| [w0s
- SearchFrom————————— | 150494
* Start ¥]0x35
€ TrigPointer "ﬁ ¥ T
v [
2t 710:33 » AND::I: ted
C Y-Pointer 210:33 jsad bl
@l 038, =l (* OR Selected ltems.

Reset All Save... load. | FindNed | Cancel | Domaincc |

Figure 107. Search by Tag Number

Search for Data Pattern allows you to search for a specific Data, Pattern
and Length.
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* Data Pattern
* Data Payload Length
* Data Pattern and Data Payload Length

x|
~Search Far ~Seaich ltems ~SearchSubltems——————— i

S Seach Do

(B us Condition @

Primiive DRt o) Pl FR PR P

lncomplete Frames " Data payload length only FHRTFTF

|Address Frames " Data [pattemn/payload lenath)

]SSP Frames

[ |SMP Fr

EETE DataRatlemy Check All | | Unheck Al

Zlgai' gﬂm"'ﬂ":S Protocol Enar

I} ommands -

| |Task Management Functiors | | & Hex € Binay € ASCI ¥ Packet with Error

JATA Commands ¥ Packet without Error

15051 Command Status

C1Saurce SAS Address " A G

[ |Destination SAS Address

| Protocol Emor

(1Tag

15051 Task Attibute

[CIATAPI SCSI Commanc

[ Miscellansou
~earch Direclion

@ Foward

" Backward
~ Search From-

& Stat

" Tig

UL Search Logic

€ X+Pointer f'“

 Y-Pointer AND Selected ltems

o & OR Selected liems

Reset Al Save... Load... ‘ Find Mext I Cancel | Domain << |

Figure 108. Search for Data Pattern
Search direction Choose either Forward or Backward direction in which to perform the

search.

Packets With or Without Error You may refine the search to locate packets with an error or without
an error.

Search From Choose a starting to begin or continue a search.

»  Start of the sample file
»  Trigger Pointer
* X Cursor
* Y Cursor
» Last Found
Click the Find Next button to perform the specified search.

You may continue to search the output file for the same pattern by clicking the Find
Next button until you redefine the data capture search parameters.

Note: 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 Once you have set up a Search configuration you may save it as a Search
file (*ssh) by clicking Save. You may then use it on a different capture by
clicking Load in the Search dialog.
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Display Configuration

Field Settings

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 (Check/uncheck Visible)

*  Viewer Settings

— Change fonts

— Wrap packets

— Enable/Disable tool tip

— Factory Setting (Restores Default Settings)

* Save Display Configurations in a file.
* Load Display Configuration settings from a file.

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.

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.

Sample Yiewer Configuration il
= @ Lk Fields ] [ e e :

LAl :ddress Frame Type Format Im
@ Device Type
@ Resticted IV Visible
@ SMP Initiator Port
@ STP Initiator Port L

@ S5P Initiator Port 1~ Field Header Setting
¢ Reserved ~ Name
# SMP Taiget Port .
@ STP Target Port Address Frame Type % Abbrivation
@ SSP Taiget Pait Foregr
@ SAS Address Q
@ Phy Identifier

r Y

@ CRC iewer Setting

~-@ Protocol [V ‘wrap Packet 16 Long Field Byte Count
@ Initiator Port
# Connection Rate [ Enable Toolip Font
® Features . —
@ Initiator Connection Tag ~ Time Stamp Diigin
# Destination SAS Address & Absolute " Trigger
@ Source SAS Address - 5

C o
# Compatible Features LG Based On System Time
-
= B SusRicked Lo WL’_I ¥ Same color for stait time and port
Save | Load | Factory Setting | ’TI Cancel |

Figure 109. Sample Viewer Configuration
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Display Configuration

Text Color

Display Fonts

Viewer Settings

Show/Hide Field

Choose Data Format

Save/Load Settings

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. Choose an
appropriate color and click OK.

To change display fonts, click the Font button to open the Font dialog
box. Choose the desired font, font style, size and click OK.

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 text box.

Choose Time Stamp Origin by checking Absolute, Trigger, Current
Position or System time option button.

When finished, click OK to save changes and close the Display
Configuration dialog.

You may temporarily hide a field type to simplify the sample view. To
hide a field type in a sample view position the cursor over that field type,
right click the mouse and choose Hide Field. You may hide more than
one field type by repeating this step.

Bookmark.

Show Field >
Hide Field

Format

Byte Order 13

Expand all

To redisplay that field type, right click in a line, choose Show Field and
then choose the field type for display.

Bookmark

» Start: Time:
Hide Field Relative Time

S State

Date

- Format

Bty Reserved

| CopyData Changing Data Pointer

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 desired radix.

Bockmark

Show Field 3
Hide Field

ormat [d ® Hexadecimal
Einar!
Expand Al pa ¥

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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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.

YT x
Port — New port name

T1 T1

I Initiator 1|

SetAsDefaulll [ ok | cance |

Figure 110. 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.

6.872.097 B33 (s) |

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 and SCSI Spec
Assignments.

To perform software settings in an open sample view, click Configuration on the tool
bar and choose Software Settings.

l
Paths
’VUsa Path : iC:\Plnglam Files\Catalyst\SA5_460\SAS_Beta_2.00%5A5_Beta_2.00_0427\User\ o I ‘
Template Files

I” Protocol Analyzer : I I

I~ New Protocol Analpzer Project in &dvanced Mode

‘DefamlWorkspane: IC:\ProgramFi\es\Catah}sl\SAS_dED\SAS_Beta_2.UD\SAS_Beta_2.UD_MZF\System\F‘leDelined . ‘

- Sample view NCQ Commands Time out Threshold : [1000 us

[ Close previous sample file when new sample file opens
Maimum Mumber of Uploader Thieads: |8

" Create statistical report read/wiite page
[V Display pre-filtered cells as blanks in column view ATAPI Spec Assignment : [MMC4-SPC3 ]‘

¥ Reverse Link Data SCSI Spec Assignment:  [SBC2.SPC3 «
Inter Process Synct i
Column View Packet Size: 50000 (Rows) ( !

Column Yiew Memory Size: 3375 KB [~ Cross Triggering |~ Connected by extemal out/in cable

~Field st setting
Spread Sheet Color Setting Payload field length |2|3 Bytes

' Based on Cell Type [~ Show Field List as embedded in frame/spreadshest views
" Based on Port No.

" Based on Read/wiite Command Type

I Show Field List in column view

i~ Update Field List based on Mode of frame fields list
" Based on Specific Command Type ® T
% TextView g
e € Application
- Open Sample File In el bl * Both
' Default Workspace T Anchor the Selection bar
" As Previously Saved [ | Get the Anchor row as sync, point ‘

Set as factory | 0K I Cancel I

Figure 111. Software Settings Dialog
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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 on the viewer toolbar and choose User Defined Decoding to
open the User Defined Decoding dialog.

User Define Decoding x|

¥ SCSI Command(s) I

I™ ATACommandis) |

-
o
I SSPFamels) | [
L
=
|

" STPFramels) |
™ SMPFrame(s) |

SetAs Defauhl DK I Cancel

Figure 112. User Defined Decoding

Check the command or frame type for which to specify user defined decoding and
click the ellipses for the selection to display the Open dialog.

open 21|

Look in: |._) User Define Decoding Script j & cf E-

ATA Command. as|

9 5CSI Command. sl
9 SMP Transport.as|
| ¥ 55P Transport. sl
|9 STP Transport. sl

Filename:  [ATA Command.asl Open

Files of type: IDeconding Script Files for SCSI Command[s]_'J Cancel |/
A

Figure 113. Selecting Script

Choose an appropriate script file and click Open.
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Statistical Report

Statistical Report

Whenever a captured sample is displayed in the sample viewer, the 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.

e To display a Statistical Report, click the Statistical Report button on the viewer
-t toolbar, or select Statistical Report from the Report menu.
x
& Al Samples
" From IT—D.rtcwl jTu IT—Emtw:wl j
" From |Link =] Na i To |Link =] Nefi
0K I Cancel |

Figure 114. 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

Report Between Events

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 ¥|

I Y v -Cursor

" From

Sequence

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 [ATACmd. > Mo |1 To |Link

x| Mot

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 report tab in the dialog:

* General e Task Command

e Primitive * Read/Write Commands
*  SSP Transport * SAS Address

*  SMP Transport *  Protocol Error

*  STP Transport *  Performance

 ATA Command  Lanes

 SCSI Command e Others

e SMP Command

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 148.

General Report

To display the General report view, click the General Tab.The General report
displays the report data in columns with the following information:

+  Type *  Count
e Direction % of count
e Duration

d smane s ove [< Cursor =]
General lPrimitive[ SEP Tmnsnnrt' SMP Transpnrt] STP Transpnn' ATA Cnmmand] scsl Enm‘nand' SMP Enmrnand| Task Command | SAS Address] Protocol Error Pe«lolmance] Lanes I Ellheis|
Type | Direction | Duration [ count | % [
al =1 A =] al = A [+] [
STP Frame I->T 241825342 ms 396 5.35
STP Frame T->1 7.058 199 88 ms 602 8.13
Open Address Frame I->T 181.133 331 30 us 1358 18.35
Open Address Frame T-=1 235,360 000 61 us 1765 23.894
S5P Frame I->T 1,782 413 36 ms 1166 15.75
S5P Frame T->1 3,355 16000 ms 1857 25.09
Identify Address Frame I->T 13333332825 ns 1 0.01
Identify Address Frame T-»1 133,333 32825 ns 1 0.01

Figure 115. Sample SAS Statistical Report
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Primitive Report

To display the Primitive report view, click the Primitive tab. The Primitive report
displays the report data in columns with the following information:

e Primitive Count
e Direction 9% of count

|55F Tianspurtl SMP Transpurl| STP Tlanspou] ATA Eummand| SCSI Command | SMP Command | Task Cummmd] SAS Addlessl Protocol Error Petforrnancel Lanes| Uthersl

Primitive | Direction | Count ] Ve [
All [~] Al [+] Al [«] -
SATA_CONT -> 0.74
SATA_CONT T-»1 808 1.51
SATA_EOF I->T 39% 0.74
SATA EOF T-»1 602 113

SSP Transport Report

To display the SSP Transport Report, click the SSP Transport tab. The SSP
Transport report displays the report data in columns with the following information:

*  Type + Count
e Direction % of count
e Duration

SMP Transport | STP Transpult] ATA Cu‘nmand] SCSI Command | SMP Command | Task Commandl SAS Address] Protocol Error | Performance | Lanes I Others I
I Type T Direction T Duration l Count I o I
Al [+] Al [+] All [~] All -

General | Primitive i :

765.000 000 00 us

Data T->1 151505339 ms 921 30,47
XFER_RDY T-»1 17.280 000 69 us 229 7.58

SMP Transport Report

To display the SMP Transport Report, click the SMP Transport tab.The SMP
Transport report displays the report data in columns with the following information:

. Type . Count
e Direction 9% of count
e Duration

General | Primitive | SSP Transport TP Tlampait' ATA Command' 5CSI Command | SMP Cummand' Task Command | SAS Address | Protocol Error | Pe:folmancel Lanes | Others |

| Type | Direction | Duration | Count | Yo ‘
All ﬂ Al ﬂ All n
Request d 50.00
Response T->1 4.29333353 us 25 50.00
0.00000627 50 100.00
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STP Transport Report

To display the STP Transport Report, click the STP Transport tab. The STP
Transport report displays the report data in columns with the following information:

*  FIS Type * Duration
e PM Port «  Count
e Direction * % of count

I ATA Command | SCSI Command | SMP Command | Task Command | SAS Address | Protocol Enor | Performance | Lanes | Others |

[ FIS Type | Pmpot | Direction | Duration | Count | % [

al al All

Register Host to Device 340,293 96 us

Register Device to Host 352,640 014 65 us
DMA Activate o T->1 102,239 997 86 us 95 9.52

ATA Command Report

To display the ATA Command Report, click the ATA Command tab.The ATA
Command report displays the report data in columns with the following information:

General | Primitive | SSP Transport | SMP Transport |

e Command e  Status

e PM Port e Timeout

* Direction * Duration

*  Number of FIS Count

* Payload Size * % of count

Genera\| Primitive] SSP Transpa:t| SMP Transpa:t| STP Transport SCsl Cummand| SMP Currrnandl Task Cummandl SAS Addless] Protocol Enur| F‘erfurmanoe| Lanes] Dlheasl

[ Command ] PM Port ] Direction l HNumber of FIS I Payload Size [ Status | Time out I Duration ‘ Count [ o [
Read DMA Ext - 3 2048 Mormal Output 7.019613 27 ms
‘Write DMA Ext 0 I->T 4 2048 ormal Output WA 2.389519 93 ms 95 31.56
Identify Device 0 I->T 3 s12 Mormal Output ia 10,493 332 86 us 1 0,33

SCSI Command Report

To display the SCSI Command Report, click the SCSI Command tab.The SCSI
Command report displays the report data in columns with the following information:

*  Command » Status

» Direction » Task Attribute
*  Number of Transport *  Duration

* Payload Size *  Count

e 9% of count

Geneal| Prinitive | SSP Transport | SMP Transport | STP Transpott | ATA Command {SCS ] SMP Command | Task Command || SAS Address | Protocol Erior | Performance | Lanes | Others |

| Command I Direction | Mumber OF Transport ‘ Payload Size | Status J Task Attribute [ Duration | Count I % J
Al [+] Al =] Al [+] All Al =] & [=] -
Write10 > 5 Good .756 386 6
Inquiry ->T 3 128 Good Simple 1 0.02
Readl0 ->T 4 2048 Good Simple 3.35139990 ms 447 65,33
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SMP Command Report

To display the SMP Command Report, click the SMP Command tab.The SMP
Command report displays the report data in columns with the following information:

e Function e Duration
*  Function Result e  Count
* Direction e 9% of count

General | Primitive | SSP Transport | SMP Transport | STP Transport | ATA Command | SCSI Command ~ SMP Command | Task Command | $A5 Address | Protacol Enior | Performance | Lanes | Dthers

[ Function [ Function Result [ Direction | Duration [ Count ] % [
Al [~] Al [~] all [+]
Report General SMP Function Accepte 86,666 6 S ns
Discover SMP Function Accepted I-=T 3.519999 95 us 12 48,00
Report Phy Error Log SMP Function Accepted I->T 2.55999994 us 12 43.00
0.00000627 25 100.00

TASK Command Report

To display the TASK Command Report, click the TASK Command tab.The TASK
Command report displays the report data in columns with the following information:

e Function e Duration
e Status «  Count
* Direction e 9% of count

SAS Address ProlocaIEnor] Pewlormance| Lanes] Dthers]

General | Primitive | SSP Transport | SMP Transport | STP Transport | ATA Command | SCSI Command | SMP Command |

[ Function [ status [ Direction | Duration [ comt [ % [

abort Task -> 2 s 100,00 |
0.00000043 1 100,00

Read/Write Command Report

To display the Read/Write Command Report, click the Read/Write Command tab.
The creation of this page can be enabled or disabled under Software Settings, see page
134. The Read/Write Command report displays the report data in columns with the
following information:

*  Source SAS Address »  Xfer Length

» Destination SAS Address * Payload Size

*  Protocol Type + Status

*  OpCode/Command *  Completion Time

+ Tag * Performance

+ LBA » Standard Deviation
*  Sector Count +  Count

545 Address | Protacol Enor | Perfrmance | Lanes | Others |

General | Pimitive | S5P Transport | SMP Transpert | STF Transport | ATA Command | SC3I Command | SMP Command | Task Comman

[ Source SAS Address | Destination SAS Address | Protocol Type | OpCode { Command | Tag | LBA [ Sector Count [ Xfer Length | Payload size | Status [ Completion T
Al Al

S0 000001074 03C4 Read DA Ext 0xB0e215 Normal Output: 26. 679 76
5000626000001074 5000CS0000104765 S5P Write10 0x182 Oxaefasb Ox4 Good 352,266 662 6
S00062E000001074 S000CS0000104785 55P Read10 0x17C Ox1e65352 0x4 Good 14.481 987 00
S000626000001074 5000CS0000104765 S3F Write10 0x176 0x2520655 0x4 2048 Good 966693 359 3
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SAS Address Report

To display the SAS Address Report, click the SAS Address tab.The SAS Address
report displays the report data in columns with the following information:

*  Source SAS Address *  Frame Type

»  Destination SAS Address + Count
*  Protocol Type

General | Primitive | SSP Transport | SMP Transport | STP Transport | ATA Command | SCSI Command | SMP Command | Task Command SAS Address | Protocol Eor | Performance | Lanes | Others |

| Source SAS Address | Destination SAS Address ‘ Protocol Type ‘ Frame Type | Count |
All [~] all [~] Al [+] Al [~] Al [+]
S000626000001074
50060560000003C4 S00062B000001074 STP Register Device to Host 300
S000626000001074 S0060560000003C4 STP Register Host to Device 301

Protocol Error Report

To display the Protocol Error Report, click the Protocol Error tab.The Protocol Error
report displays the report data in columns with the following information:

e Protocol Error «  Count
e Direction % of count

General | Primitive | SSP Transpoit | SMP Transport | STP Transport | ATA Command | SCSI Command | SMP Command | Task Command | SAS Address Performance | Lanes | Others |

| ProtocolError | Direction | Count | % |
all
Code Violation -5
CRC Error LT 1 50.00
2 100.00
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Performance Report

To display the Performance Report, click the Performance tab.The Performance
report displays the report data in columns with the following information:

*  Min. Compl. Time *+ Cmd Max. Read (MB/S)
*  Avg. Compl. Time »  Total Write Cmd

*  Max. Compl. Time »  Total Write (Bytes)

* Init. Bus Utilization *  Total Write Dur.

* Target Bus Utilization * Cmd Min. Write (MB/S)
» Efficiency *  Cmd Avg. Write (MB/S)
» Total Read CMD *  Cmd Max. Write (MB/S)
» Total Read Duration »  Total Write Duration

*  Cmd Min. Read (MB/S)
*  Cmd Avg. Read (MB/S)

Avg. Byte per SSP Frame
Avg, Byte Per STP Frame

Generai| Primitive] 55P Transport | SMP Tianspan| STP Transpoit] ATA Command| SCsl Cumrnand| SMP Cumrnand| Task Cornrnand] SAS Add‘ess| Pratocol Errar - Performance ILanes| Others |

Min. Compl. Time I Avg. Compl. Time I Max. Compl. Time I Init. Bus Ukl I Target Bus Litil I Efficiency I Total Read Cmd I Total Read(Bytes)

69,293 334 96 us 10,442 747 12 ms 50,291 065 22 ms 4.66 ms 10,97 ms 43.57 659 1331728

SAS Lanes Report

To display the SAS Lanes Report, click the Lanes tab. The Lanes report displays the
report data in columns with the following information:

* Port *+  SMP Command

*  Open Accept *  Out Standing Command
*  Open Reject * Transfer Bytes

*  AIP Waiting on Con. » Link Utilization

* Break * Link Utilization %

e SCSI Command

General | Primitive | SSP Transport | SMP Transport | STP Transport | AT4 Command | SCSI Command | SMP Command | Task Command | S4S Address | Protocol Errar | Performance |

Port: ‘ Open Accept | Open Reject ‘ AIP Waiting on Con, | Break | SCSI Command | ATA Command ‘ SMP Command | Qut Standing Cmd ‘ Transfer Bytes ‘ Link Utilizatio

al ] A =] A =] =1 AT+ Al =] | A =] al |
I1 9 0 ] 0 0 1 0 4293334 us 0.03
T1 7 0 1) a i} 1] 0 a 172 5.360000 us 0.03
2 776 10z 0 1] 700 300 25 z 661504 4.552893 ms 29,10
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Others Report

To display the Others Report, click the Others tab.The Others report displays the
report data in columns with the following information:

* Items * Report
— Idle No — Count/Time
— Payload Size

— Sample Time

— Idle (Initiator)

— Idle (Target)

—  SSP Bus Utilization

— SMP Bus Utilization
— STP Bus Utilization

Eenslel] F'rimilive] S5P Transpurll SMP Transpnlll STP Tianspoit | ATA Eumrnand] SCSI Command | SMP Command | Task Command | SAS Addiess | Protocol Error | Performance | Lanes '

Items [ Report |

Idle Mo 0
Payload Size 5988180
Sample Time 5,252 485 75

Idle 0.000 000 00
Idle 0.000 000 00
S5P Bus 5.137573 24
SMP Bus 6.266 666 89
STP Bus 9.476 453 78
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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

e 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

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. Serial SCSI Analyzer/Exerciser Apr 11,2004
Ganeral
Type Direction _|Duration [Count [%
STP Frame >T |7.036656% us 17 702
STP Frame = 85.95333344 us 34 1405
Open Address Frame 15T 18.39999962 us ElEE
SSP Frame 1T 14.48000050 us  ECHN (P
SSP Frame 11 23.12000084 us ElNEED
SMP Frame 1>T 1.81333339 us 17702
SMP Frame T->1 4.53333330 us 17 7o
0.00015528 22 |100.00
Primitive
Primitive Direction Count |%
SATA CONT l-=T 17 1.56
SATA CONT T-=1 34 3.13
SATA EOF l-=T 17 1.56
'EATA EOF T->1 34 313
|§ATA HOLD [Tl 17 156
SATA_HOLDA _|T->1 17 |i56
[SATA R P l>T 17|15
|§ATA R IP T->1 17156
SATA_SOF [>T 17__|156
|§ATA SOF, T>1 34 313
SATA SYNC [>T 17 158
SATA SYNC  [T>1 34 313
SATA X RDY__ [>T 17|56
SATA X RDY__|T->l Y EXE
[ACK 5 53 488
[ACK T->1 e
EOF = 52 4,78
|ECF T->1 70 6 44
SOF l-=T 52 478
SOF 71 70 644
EOAF [>T 65 635
SOAF >T l@ 6.35
[ALIGND T 70 |6aa
[ALIGND T->1 52 478
CLOSE NORMAL[>T 2 478
CLOSE NORMAL|T->1 52 478
OPEN ACCEPT [T->1 B8 |6.26
ITDE: 100.0
[ Page 1]

Figure 116. 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. You
may globally choose the columns for display thereby eliminating the need to show
hide columns individually. Use the Setting dialog to configure the display for each

page.

@ | Click the Setting Button on the Statistical Report Toolbar to open the Setting
dialog.

X

—Pages——— ~ Show\Hide Columns
General il

Prirnitive V| Type

SSP Transport W Direction

SMP Transport

STP Transport

ATA Command

SCSI Command

SMP Command

Task Command
Read/wfrite Command
SAS Address

Protocol Error Repoits:
E::}I:;mance Duration
Dthers [vICount

[w%
Check All |
Reset Al |

0K I Cancel |

Figure 117. 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+ & ‘={> 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.

Type

Al [~

STP Frame
Open Address Frame
SSP Frame

Identify Address Frame LI

Choosing Custom allows you to specify more than one item for display.

Custom Filter X|

% Show selected items

Identify Address Frame

Open Address Frame Check Al
SMP Frame Reset all I

S5P Frame
STP Frame

£ Show conditional items

Equal to j II]
Cancel I

Check the items you wish to display and click OK.
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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 A| Direction | Duration [ coumt [ Type w| Direction Duration Count %
Al =~ A G A= - al ~| A [+ Al <] A [+«] -
Open Address Frame 157 1637999962 us 69 2851 STP Frame 1->T 7.039999%6 us 17 7.02
VP Frame Lz 453533330 v i 7.2 STP Frame 151 85.59333344 us 34 14.05
P s Ll LAISISI99 s L L S5P Frame I->T 14.48000050 us S 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
0001555 ] T Open Address Frame I->T 18.39999962 us 69 28.51
0.00015528 242 100.00

Figure 118. Toggling Type Sort Order
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Data Report

Data Report

&l

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 (read) commands are grouped as a data packet until
the occurrence of A P1O-out (write) command creating a new data packet.

To display a Data Report, click the Data Report Button on the Viewer toolbar or
choose Data Report from the Report menu.

Click the Statistics button to display data report stat

SEE @HME > =S a|nPEY+-
)

PezR#0 1~ =wn [Beselz emlx |-

00 50 00 00 90 60 00 00 D 00 BB 00 00 00 0D 00 |2

05 50 00 00 00 60 00 00 00 00 G 00 00 0 0D 00

06 50 00 00 00 60 00 00 00 00 6D 00 00 0 0D 00

06 60 00 00 00 60 40 00 00 60 6D 00 00 00 0D 00

| mpeaon | €

From LBAM) | To LBAIH)
=T ET
EEC R
ded2T® dedtle
Ta2el 2023

| Dovbeod ) | Sector um (e 0 | O Low )09

& e |

e ) | Secke tnker 41 | Siilow i | &)«M Do (4) | Secto (o) )| Cotom (o) ()| ot i (o )
3 ® | 3 % w

L | | |

Sousce Anwess (1) | Destraton Adess 01)

operaton Cose

ATA Commard Deta , 2048 Bytes.

Feitr 09 | Em(0 | FUARO | 0POPY | LopesBiock Aswers ) | Dyater Lengnpg | o0

\

Kio¥: e

HiaT-Or YioT:0n

Click the Down Arrow in a data field to display Data Report details

Figure 119. Data Report Display
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Utilities

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 121.) and 800 - 1300 mv, nominally 1100 mv (see

Figure 122.) with Tx Vout selected.

To select Tx Vout click Configuration and then choose

When enabled the high voltage swing output mode is
selected and the preemphasis enabled too.

Configuration Project Setup  Filter
' DataBlock

0 Sample Viewer Configuration

Authorization
Features Status...
TxWout & Preemphasis

Set port alias
Software Settings
User Defined Decoding

Tx¥Yout & Preemphasis I

High voltage swing : 800-1300 mv
Low voltage swing : 500-700 my

B rn
12 2
I i 13
I~ 14 14

x

Check &ll
Uncheck All
o]
Cancel

Figure 120. Choose Port for Tx Vout

Check the Port(s) for which you wish to apply Tx Vout and click OK.

?f 200 mvicty

417 pajdy
1195127 M

Figure 121. Waveform and Eye Diagram with no Tx Vout
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S00pskiv Stop  200mV
417 patdv BDOMS  200Sis Edge  Posilive
115154 M2

Figure 122. Waveform and Eye Diagram with Tx Vout

Memory Check

The STX230/STX430 has a built-in RAM self test utility.

Click Tools on the main menu bar and choose Self Test to open the Self Test

dialog.
x| x|
Memory Check | Memory Check |
Memary 1 Memary 1
v SDRAM ¥ Exeiciser RAM v SDRAM ¥ Exeiciser RAM
Memory Type Test Result — Memory Type | Test Result ﬂ
ERE [VELT oK
[vEGTE] [v ELIE 0K
@) sDRAM 10 & soRaM 10 0K

EISDRAM 11 oK

) SDRAM 12 @sonam 12 oK
) SDRAM 13 @sonem 13 oK
@)sORAM 14 %) SDRAM 14 0K
@DSDRAM 15 @ISDRAM 15 0K,
@ Everciser Data €D Ererciser Data 0K

Exercizer Instruction e Exerciser Instruction OK =
4 | E < [ B

[ Save enor details

I™ Save eror details

Save in: [C:\Progrem Files\CATALYSTASAST xe\UIser\En J

e in: [C4Progiam Files\CATALYST\SAS

Start Memory Check Close Stait Memory Check Clase

Choose to test the SDRAM and/or Exerciser RAM by clicking the corresponding
check box

To perform a Memory check, click the Start Memory Check button. After a short
time the Test result status will appear.
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Find Device

You may use this utility to obtain all of the vendor specific information and detailed
device parameters.

Tools Help

Self Test

Click Tools on the main menu bar and choose Find Device to open the Device
Identifier dialog.

The default dialog opens with the All Info option button checked.

Device Jdentdler x|
{ @ Allnfo  SASAddess ||F 11 72 F 13 o1
Devon Lt e |
Offset | Field | Length | Value
| Supported Pages & SubPages
Frotocol Suppoded: [~ 85P [T SMP [T STP
| e | _uom

Figure 123. 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.

oevice eentifier x|
Find- Find Device ¥
[ ane c aspasen |[F71 B Roo B
| Device Lit I Paramaters | PHY Infomstion
= [ 71 500605600000035 Property I Value
PHY O PHY 2 PHY Id 0
] PHY 1:5006056000001 || pHY 3 Invaid Dwerd Court 0
A [k RumningOipaity Court 0
PHY 4 Ll Loss Of Dword Sync Count. 0
PHY'S Py PHY Reset Problem Count 784
PHYE PHY 9
PHY 7 PHY 10
PHY 8 PHY 11
PHY S
PHY 10
PHY 1150060560000

gm 5000107500000001
&13

T4  General
Prolocol Suppored: [~ S5P 7 SMP [~ STP
Mumbes Of PHY: 12 Vendo Id LSILOGIC
Eupander Change Count 163 Product Id: SASx124.0
Expandar Route Indexes: 144 Product Rew Lev Id: 32
|l —| Corlig: 0

Save Load

Figure 124. Identified Devices

Click on a device in the Device List to display information about that device.
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To display the addresses for SAS devices click the SAS Address option button and
click the Find device button.

=
Find ~Find Device in
C Al (7 SASAddess ||F 71 M T2 T3 |7Tﬂ|

Device List

=-Ek T1:50060560000003c5 { Number Of PHY: 12, Vendor Id: LSILOGIC )
PHY O
PHY 1:50060560000003¢1

B Prv 2

PHY 3
PHY 4
PHY 5
PHY 6

PHY 7
PHY 8
PHY 3
PHY 10
=] PHY 11.50060560000003ch

% T2:5000107500000001
T3
T4

Save Load [ Close_|

Figure 125. Identified SAS Devices

Note: This is informational only. To assign Initiator/Emulator commands to a specific
address see “Exercising Specific SAS Addresses” on page 57.

Configuration Features Status

To get a comprehensive overview of the current configuration feature status, click
Configuration and choose Features status.

Features Status B X

I SAS Protocol Analyzer. Catalyst Enterprise Inc.

Enable Features: Disable Features:

SAS 1.5/3.0/6.0 gbps, X4
Analyzer

Pattern Generator
Analyzer CAFI

Exerciser CAPI

Initiator Ermulator

Target Emulator

STP

Close

Figure 126. 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:

Keywords

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 127 illustrates a typical Pattern Generator file.
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[P\ DeviceRale.spg - Notepad

File Edit

Format View Help

I/ Target %/

27.3 10.2 10.2 K28.5
27.3 10.2 10.2 K28.5
BOOCK

Ve
Vel

-open Address Fr

=

/% EOAF %/

Read OMA Command

10.
0.2 10,
25.4 25,

27.3 10.
27.3 10.

21,2 21.
25.4 25.

2.
25.

21.
10.

10.
10.

21.
10.

21.
10.

K28,
K28,

K28.
K28,

K28,
K28.

K28.
K28,

www

W

www

S
Vel

Align ¥/
Align ¥/

CRC %/

Register Host to Devic

R_RDY ¥/
R_RDY ¥/
CONT ¥/

Align ¥/
Align ¥/

R_IP “/

CONT %/

R_OK ¥/

CONT ¥/

—

“

Figure 127 Sample Pattern Generator File *spg
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Appendix B

WAN Operation

WAN connected operation is supported. Contact factory for details of operation.
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save
display configuration 132
partial trace capture 22
trace capture 22
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scrambling
disable 43, 72
SCSI Command report 139
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address display 18
SCSI spec assignment 118
search 127
by tag 129
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for data pattern 129
logic 127
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SAS address 128
save setup 130
STP port 128
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search from 130
search items 127
select
components for installation 5
item for capture 27
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settings
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Show/Hide CMD packet
in results display 117
simulation mode 15
SMP Command report 140
SMP frame 28
SMP Transport report 138
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spreadsheet view 106
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statistical report
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options 137
print 144
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STP Transport report 139
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Target
define 97
target emulation 88
target emulator
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settings 96
task command report 140
ten (10) bit payload data display 119
Termination
receiving frame 64
text color 132
text view 103
time
relative display 18
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timer
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tool bar
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viewer setting 115
trigger
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on primitive 34
on protocol errors 39
on SCSI Command 38
on SMP Frame 37
on SSP Frame 37
on STP frame 35
on symbol 33
on timer 32
position in memory 42, 71
setting advanced 46
setup 30
snapshot 30
trigger on
any ATA command 35
triggering
on timer sequential 40
order 41
Tx Vout 151
U
unpacking 4
using the cursors 124
\%
view
toolbars 114
viewer
zoom in 115
zoomout 115
views
switching 102
W
walking bit pattern 76
waveform display 113
wrap packets
in display 132
in results display 115
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