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Introduction

This manual describes installation and operation of the Teledyne LeCroy Sierra M124™
Protocol Analyzer and includes examples of typical applications.

“SAS/SATA. 33 99w g9 38 77~ TELEDVRE LECROY
. Sierra NMlZ4 N Inftor 50 00 Uk 00 00
Available (a@ =N 00 00 s 00 00 F!I s
s ) nm em2 BTa BT =

Figure 1.1: Teledyne LeCroy Sierra M124 Protocol Analyzer

1.1 Analyzer Overview

The Sierra M124 SAS/SATA Protocol Analyzer is a serial bus analyzer. The SAS/SATA
Protocol Suite software performs serial bus analysis for Serial Attached SCSI (SAS) data
transfers, as well as Serial ATA (SATA) data transfers through STP data transfers and
Serial ATA (SATA) data transfers.

The Sierra M124 Analyzer helps Hardware, Firmware, Design, and Application Engineers
troubleshoot and diagnose SAS and SATA problems within their product. The analyzer
supports the following:

Q Capture, triggering, and filtering of Serial Attached SCSI packets or Serial ATA

packets
a CATCAPI

The analyzer provides for bi-directional trigger and capture of commands, primitives,
patterns and all bus conditions. You can capture all frames and/or exclude traffic.

The Sierra M124 Analyzer has a USB port and an Ethernet port to connect to a computer.
You can cascade analyzer units for higher port counts. The analyzer allows you to select
frames to include and exclude for capture. Capturing can be triggered based on a specific
event or manually.

The Sierra M124 Analyzer provides a full range of views and statistical reports.
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1.2

1.3

1.4

1.5

Features

O

[

Up to 12 Gb/s SAS and 6 Gb/s SATA protocol analysis or error injection
Capture, triggering, and filtering of Serial Attached SCSI or Serial ATA packets
Easy mode triggering

Cascade up to 8 analyzers

Sync with Teledyne LeCroy Sierra family products

CrossSync

Hardware filtering by Analyzer at Wire speed

Automatic error detection

Comprehensive decoding of SAS and SATA data traffic

Logical and chronological traffic displays

Statistical reporting

Trace memory of up to 32 GB (Sierra M122) or 64 GB (Sierra M124)
GbE & USB 3.0 host interfaces to connect to a host machine

CATC API

Automation API

Error Injection Functionality (InFusion Jammer)

Traffic Generation Functionality (Trainer)

Receiving Your Analyzer

The analyzer package includes the following components:

a

O0O0O0O0OO0O

1 Sierra M124 Analyzer identified in the packing list

2 miniSAS HD cables, 1 meter

1 USB A-B 2.0 cable, 1.8 meter

1 USB A-B 3.0 cable, 1 meter

1 Ethernet cable, 10 feet

1 Three-Prong AC power cord

1 Installation CD ROM with software and documentation
1 Sierra M124 Getting Started 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 Teledyne LeCroy Corporation. Retain all shipping materials for shipper’s
inspection.

Analyzer Features

The Analyzer has the following features:

a

o000 O

Power Switch

Frame, Speed, Link, Error, and Trigger LEDs

External Trigger Input and Output

Initiator and Target mini-SAS connectors (4)

Expansion In/Out data ports and Clock In/Out connectors
Status and Configuration LCD Display
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Q USB port for host connectivity
O Gigabit Ethernet port for network connectivity
Q Power In (on back)

Sierra M124 00 OO0 mgger OO OO %™ TELEDYNE LECROY
SAS/SATA Sierra M12Y4 “ﬁb ntetor 06 ©6 1tk ©6 o6 Target Trigg‘er |
Available I___\ ce oo rnsmp“d co oo D A (A .
SIS T = S
R

Figure 1.2: Front Panel

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

GreenThis LED is illuminated during the OOB (Out of Bound) 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 On On (Green)
3.0G On On (Green)
6.0G On On (Yellow)
12.0G On On (Blue)

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.

Trigger
Error
Link

Speed

Frame/O0B

r Ta

00000
Zoo000C
BOOOOO
NooO0OOO
00000
dooooo
00000
dooo000
1

Figure 1.3: LEDs

1.6.1  Status and Configuration Display

The Analyzer front LCD display indicates the configuration and status of operations. For
example, during initialization, the LCD panel displays boot status messages.
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1.6.2

1.7

1.8

1.8.1

1.8.2

1.9

1.91

12

Temperature and Humidity

The hardware should operate flawlessly in the following temperature ranges:

O Operating 0 °Cto 55 °C (32 °F to 131 °F)
O Non-Operating -20 °C to 80 °C (-4 °F to 176 °F)

The hardware should operate in the following humidity range:

O 10% to 90% RH (non-condensing)
Installing Your Analyzer

Software Installation

The SAS and SATA software works on systems using the Windows® XP, Windows 7 (x86,
x64) Windows 8 (x86, x64), Windows Server 2003, Windows Server 2008 and Windows
Server 2012 R2 operating systems. 64-bit Windows OS is recommended because it allows
using more RAM memory. Other Operating Systems limit the RAM to 3GB.

1. Insert the Installation CD ROM into the CD/DVD drive on the host machine.

2. The installation automatically starts setup, unless Auto Run is off. In that case, select
the CD ROM from “My Computer” and click Setup.

3. After the warning to close all other programs and before starting the installation,
the Install component selection opens.

4. Select components for installation.
5. Click Next to complete the installation.

System restart

You must restart your computer before you can use your Protocol Suite software.

Error Message

If you get an error message during installation of the drivers for Window, consult your
system administrator. Your system may allow only administrator-level users to copy such
driver files.

Hardware Setup

Separate Systems

When using the analyzer, it is recommended to use a system to generate bus traffic and a
second system to run the software, to avoid characterization of traffic generated by the
analyzer.
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1.9.2 Connecting in General

Note: You must install the software before connecting the analyzer to the host machine for the first
time.

To set up the analyzer:

1. Plug the power adapter into the unit, and then plug the power adapter into a 100V—
240V, 50Hz—60Hz, power outlet. Turn on the Power switch.
At power on, the analyzer will go through initialization as shown on the LCD display.

2. Connect the USB cable between the Sierra M124 USB port and a USB port on the
host machine. The host machine’s operating system detects the analyzer and driver
files.

3. Connect the analyzer as shown in Figure 1.4.

Figure 1.4: Analyzer Single Lane Connections

Va—/ s =

s TSESaSseescage
— e, s

Slarra M124
SasisATA Sierrs MI2Y ”“‘
@ Available 3\23

70y TELEDYRE LECROY

'
=1l
~Ill

Figure 1.5: Analyzer MiniSAS HD Connections

1.9.3 Cables to Use

When connecting between a HBA and a disk drive, use a crossover MiniSAS HD from the
initiator port on the Sierra to MiniSAS HD, and a MiniSAS HD from the target port to
SATAx4, connecting the SATA connector to the disk drive.
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1.10 Expandability

The Analyzer provides cascading, external power and other functions through optional
expansion cards on the back panel. You can expand by:

O Cascading with CATC SYNC Expansion Cards
Q Using the Power Expansion Card

You can remove expansion cards with two simple tools.

Cascading and Memory Size

For example, you have two units. The first one has 2 GB memory. The second one has
4 GB memory. The system shows the entire memory as 6 GB. If you set buffer size to

6 GB, the system programs the first board for 2 GB and the second board for 4 GB. You
can consider this ratio when you set buffer size to any value. For example, if you set
buffer size to 2 GB, the system programs the first board for (2*2)/6 GB and the second
board for (2*¥4)/6 GB. Any unit that has more memory will have larger buffer size.

1.10.1 Cascading with CATC SYNC Expansion

You can use cascading of analyzer units for higher port count, by connecting the units
through the optional CATC SYNC Expansion Card on the analyzer back. Using the CATC
SYNC Expansion Cards will not sequentially trigger the State Machine in Advanced mode.

Connecting a Sierra M124 and a Summit T3-16 via the CATC Sync Expansion Card (ACC-
EXP-002-X)

A Sierra M124 and a PCle Summit T3-16 are connected using their CATC Sync ports which
require an optional expansion card (ACC-EXP-002-X) (see Figure 1.6 on page 15).

Note: Refer to the relevant protocol analyzer user manual for instructions on how to install the
expansion board.

To do so perform the following steps:

1. Make sure to stop any recordings in progress.

Note: You may plug/unplug the sync cable while the analyzer unit is powered on.

2. Connect the female end of the sync cable to the SYNC OUT port of the Sierra
M124.

3. Connect the male end of the sync cable to the SYNC IN port of the PCle Summit
T3-16.
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MAGETIL ~N2—

[100-240v, 50-60 Hz, 100w

SE: 3.08, 250V

Figure 1.6: An Example of Connecting a Sierra M124 and a Summit T3-16

You can cascade up to eight Sierra Analyzers, if they all have a CATC SYNC expansion card.

Note: If the Sierra M 124 has a CATC SYNC Expansion Card, you can cascade with Sierra M6-4, M6-2
and M6-1.

1.10.2 Select Device

After starting the software, click on Setup and select All Connected Devices (see
Figure 1.7 on page 16).
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Setup | Session  Analysis  Mavigation View Window Help

TxVout & Preemphasis ﬂ| @ Fecod H I EE& |;
User Defined Deceding... :

External Trig Setting... } i
Update Dewvice... 1

All Connected Devices... ; Link-Event
Ly’ o0 et 5
(¥ Find DUT 2 ﬁ

Power Source Control ] Link-Event

hManage Setup Licenses . ﬁ
] Link-Event
¢ 1

Preferences...

Self Test

Data Block

Set Port Alias...

Set SAS Address Alias...

] Link-Ewvent
2
e ]

Figure 1.7: Connecting to All SAS/SATA Device(s)

The Select Device dialog allows connecting and disconnecting analyzers on the fly,
without restarting the application.

The new Device List (introduced in version 4.10) mandates using updated firmware in
order to detect the analyzer over Ethernet. Thus, the analyzer must be updated over USB
before it can be used remotely over Ethernet. This is applicable for any update from
version 4.00 or earlier to any version from 4.10 or later.

The following Select Device dialog displays (see Figure 1.8 on page 17). The colors in the
‘Location’ column mean the following:

O Red: Firmware and/or BusEngine components need to be updated to the latest
version

Q Light Blue: The device is ready to be connected.

Yellow: The device is locked.

O Green: The software is connected and ready to run.

O
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Device | Dev Name | Location Status | Order |
Sierma M12-4 SN: 772 SiermraSAS_M1 2m Device is not respond Mat Chained |~ |
Sierra Mb-2 SN B491 Sierra_MA-2 17216133213 Locked Mot Chained j
Sierra M12-4 5N: 649| Sierra_b124 | 172.16.133.192 Mot Chained jid

Fieady to connect

Selected Device |d: 0x00104C00FD34

b

1 SetAlias Name
{zg Connect

= AddDevice..

SlRemove Device...

& [P Sefiings..

9

42, Networks...

Refresh Dewvice list

Close

Figure 1.8: Select Device Dialog

Note: Click Refresh Device List to display all the devices on the network.

The Select Device dialog displays the following buttons:

Set Alias Name

Click Set Alias Name to display the Set device alias name dialog as shown below.

Set Device Alias Name il

Alias | SierraM12-4_test

o]

Figure 1.9: Set Device Alias Name Dialog

Cancel |

Disconnect

Click Disconnect to disconnect a device.

Sierra M124 SAS/SATA Protocol Analyzer User Manual
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Add Device...

Click Add Device to add a device with a static IP address.

Note: You must close and re-open the application when changing to static IP mode through the front
panel instead of the application.

18

Add Device with Static IP ==
Device Type: Sierra M124 -
Device IP Address: o .0 .0 .0

[FForce add‘connect attempt

[ oK ] [ Cancel ]

Figure 1.10: Add Device with Static IP Dialog.

Force Add/Connect Attempt

Use this option if the application's Ping function fails (the button in the upper right
corner), but you are sure that the address is correct, and you still want to attempt the

connection. This setting is stored in the device.

Remove Device

Click Remove Device to remove a previously added device.

IP Settings...

Click IP Setting to reset IP settings of a device. The following IP Setting dialog displays.

x|
£~ Static IP % DHCP
Skatic IP Address: 172 . 16 . 133 . 151
Subnet Mask: o .0 o .a
Default Gateway: o . o0 .0 .0
s |

Figure 1.11: |IP Setting Dialog

Networks...

Click Networks to select a network adapter. The following dialog displays.
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Select Adapter x|

| MaC |
154 (01 deD5cc3ab
28 2570454F

Mo. | Adapter Description
1 Intel[R] Wirsless 'WiFi Link 49684GN

ak. I Cancel |
Figure 1.12: Select Adapter Dialog
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Refresh Device List

Click Refresh Device List to refresh the device list.

To connect to a device, select a device which is Ready to Connect and click the Connect
button on the right. The Connection Properties dialog is displayed (see the following
screen capture).

Select Device i |

Device Dev Mame Location Statusz Order ﬂ_l‘] Set dliaz Mame
Connection properties F & Na Chained & Connect
Siena ME- Locked Mo Chained j — -
Please specify the action to take when next time SM: &8 Add Device..
62084 is detected
2 Fiernoyve Devil,
" automatically connect ko the device e [P Settings...
= Ask.iF I want ko connect bo the device
& Take no action
Selected Devic =
_I o Metworks...
=, land e

Refrezh Device list

Close

Figure 1.13: Connection Properties Dialog
Specify one of the actions from the following:

O Automatically connect to the device
Q Askif | want to connect to the device
O Take no action

If ‘Automatically connect to the device’ is selected, the next time the application opens
the device will be automatically connected.

In the Select Device dialog chained or cascaded units are displayed in the Device column
with a [ (square bracket) icon. The sequence of the units is displayed in the Order
column. See the following screen capture.

Select Device B x|

O - - T 1
Device Dev Name Location Status Order | 1] Set Alias Name

r[i\ Sierra 12-4 SN“??Z SienmaSAS_M12 Ready to connect [ Unit 1 - | ._.:J D
1 seramsn s sera o [aisriarss DM |~ oo

22 AddDevice...

e
L IP Seltings...
Selected Devies Id: 0001 04CO0F26€]| B
4 Networks...
L] Refresh Device list
Close
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Figure 1.14: Select Device Dialog Displaying Unit 1 and Unit 2 Chained

1.10.3 Using the Power Expansion Cards

Two types of Power Expansion Cards are available and the type must be specified when
ordering the unit.

O Power Expansion Card (part number: ACC-EXP-004-X)
Q Power Expansion Card 2 (part number: ACC-EXP-005-X)

Power Expansion Card (part number: ACC-EXP-004-X)

You can use the Power Expansion Card to power the drives to test for Emulation,
SATA Compliance, and SAS Verification. The Power Expansion Card can supply 5V or 12 V.

Holes in the
Expansion Card

Power Expansion Card 2 (part number: ACC-EXP-005-X)
This card has several capabilities:

O Supplies power to devices at 12v, 5v, 3.3v, 1.5v and/or 1.2v.

O Allows monitoring in the trace of the DevSlp signal as generated by the Trainer or
Host Emulator, as well as when generated directly from a Host (using a dedicated
DevSlp cable). See “DevSlp” on page 336 and “Exit_DevSIp” on page 336). Also
see “Device Sleep (DevSlp)” on page 119.

O Allows CATC Sync functionality to enable cascading, so there is no need to toggle
between the Power Expansion Card and the Sync Expansion Card.

O Allows power measurement to monitor and record the power, current and volt-
age being used by the device it powers (will be supported in a future software
release).

Note: When it runs, the Host Emulator turns on the voltage on all channels, whether they are turned
on or off previously. The emulator does not execute any command until its link is established. So
if the power is off on any channel, the emulator will not proceed even if the first command is a
Power On command.
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Figure 1.15: Power Expansion Card 2
It is shipped with the following three cables:

Q Standard 4-pin power connector (ground, 5v, 12v only): This is a direct replace-
ment for the existing Power Expansion Card cable.

O SATA 15-pin power segment connector: This plugs in to the power segment of
the standard SATA connector, allowing to control and monitor its power and
DevSlp.

Q DevSlp cable: This cable is used to monitor DevSlp levels when the Device is con-
nected directly to the Host. It is up to the user to supply a copy of the DevSlp sig-
nal coming from the Host to connect to the DevSlp wire of this cable, as well as
to connect the adequate ground wire of this cable.

Activating the Power Expansion Cards

Select Setup > Power Source Control to display the Power Source Control dialog (see
Figure 1.16 on page 23). Depending on the Power Expansion Card/s ordered the
applicable device controls are enabled. Make the appropriate selections and click Close.
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Power Source Control @

Mo device is connected

ACCEXP-004-X

ACC-EXP-005-X

Close

Figure 1.16: Power Source Control Dialog

1.10.4 Removing Expansion Cards

You can remove expansion cards using two tools:

O Standard (flat blade) 3/16” screwdriver
Q Teledyne LeCroy Extraction Tool (part number 230-0160-00)

!

— - )

2715 TELEDYNE
é\ LECROY EXTRACTION TOOL

To remove an expansion card, follow these steps:

1. Unplug the system from AC power and turn the system so the expansion port is
facing you. Note the two retaining screws and the holes for the extraction tool that
are located on the panel of the expansion card.
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Holes in the

| Expansion Card

2. Insert the extraction-tool prongs into the holes in the expansion card panel.

Note: If the prongs do not slip easily into the holes, use a small nail file or similar device to remove
paint from the prongs.

3. Rotate the extraction tool to a horizontal position to lock the prongs into place and
make a handle.
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4. Using the screwdriver, loosen both retaining screws by rotating them counter-

clockwise approximately two full turns, until feeling slight resistance. Do not force

the retaining screws after two turns.

5. Using the extraction tool as a handle, gently wriggle the expansion card forward
about 1/8”.

6. Repeat steps 4 and 5 approximately three times, until the card is free from the
retaining screws and you can remove the card from the system.

Sierra M124 SAS/SATA Protocol Analyzer User Manual
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1.11 Connecting via Ethernet
The Ethernet connection can have any of these configurations:

1. Analyzer connected to a network using a hub or switch, Gigabit Ethernet interface,
or similar device.

2. Analyzer connected to the host machine (machine running the application
software), using a hub or switch, Gigabit Ethernet interface, or similar device.

3. Analyzer connected directly to the host machine using a crossover cable.

112 Connecting to a Network

When connected to a network, the analyzer can communicate with the DHCP server to
obtain IP address configuration information in order to establish a connection. Refer to
“Select Device” on page 15.

1.13 Connecting over Different Subnets

If the host machine (with the Sierra software) and Sierra M124 are on the same subnet,
they will see each other’s broadcasts, and the Sierra M124 application will automatically
appear in the Select Device dialog, from which you can select a device (as described in
the previous section).

If the host machine and Sierra M124 do not reside on the same subnet, they will not see
each other automatically. You must add the Sierra M124 IP address manually. To add the
IP address, use the Add Device button (see Figure 1.10 on page 18)

114 TCP and UDP Ports Must be Open to Connect over Ethernet

WARNING: Check your firewall settings before making Ethernet connections. Incorrect
firewall settings can prevent Teledyne LeCroy applications from detecting
analyzers on the network, though Ping works correctly. Consult your Firewall
documentation to allow Teledyne LeCroy applications access to the network.

The following TCP and UDP ports must be open to connect over the Ethernet:

Q TCP Port: 4000 to 4003
Q UDP Ports: 4015 to 4017

1.15 Launching Your Analyzer

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

1.16 Operating in Simulation Mode

The SAS/SATA application operates in the Simulation Mode by default if the hardware is
not detected.
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The Protocol Suite software launches and displays the appropriate tool bar, but with the
limitation that the Analyzer operates 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.

1.17 Using the Software
The Sierra M124 application uses the Teledyne LeCroy SAS/SATA Protocol Suite.

The Teledyne LeCroy SAS/SATA Protocol Suite can is a:

O Protocol Analyzer: Captures data, triggers on events, and saves. Easy Mode
allows standard Trigger and Data capture. Advanced Mode allows you to pro-
gram custom triggering in and out, capturing, state jumps, and timers (see “Pro-
tocol Analysis” on page 37).

The SAS/SATA application now provides functionality for both protocols. Either protocol
can now be accessed via the File menu and choosing the protocol to work with. Click File>
New and select the desired protocol and application.

Setup Session  Analysis Mavigation View Window Help

s IR sas protocol Analyzer

[ = Open.., SAS5 Protocol Analyzer / Initiator Emulator
ol Close SAS Performance Analyzer
SAS Performance Analyzer / Initiator Emulator

v Launch Jammer
SAS Target Emulator

0 Launch Trainer

Launch CrossSync Control Panel... SATA Protocol Analyzer
SATA Protocol Analyzer / Host Emnulator
save WorkSpace SATA Performance Analyzer
= Save Ctrl+5 SATA Performance Analyzer / Host Emulator
Save As... SATA Device Emulator

Figure 1.17: File Menu

To switch between protocols click Window and the select the trace or application to use.

Depending on the protocol in use, the relevant functions and menu options are available
and the others are greyed out (see Figure 1.18 on page 28).
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Getting Started with the Protocol Analyzer
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1.18

File Setup Session  Analysis  Mavigation ‘-.n‘imHeIp
= E ¢ Tainer | W Jammer @| Cascade

Tile Horizontal
Tile Vertical

Arrange Icons
Close All

1 NCQ and Mon MCQ on two Ports.sts
v 2 Enclosure Service.scs

2 SASProtocelAnalyzerl

4 SATAProtocolAnalyzer2

5 SASProtocelAnalyzer3

6 Simulation.scs

1 SATA Two Sides of Expander.scs
Figure 1.18: Window Dialog

Getting Started with the Protocol Analyzer

To use the software for protocol analysis, first select File > New > SAS Protocol Analyzer

or File > New > SATA Protocol Analyzer for a new project or File > Open an existing
protocol analysis file: .sac for a SAS file or .stc for a SATA file (see “Protocol Analysis” on
page 37). You can also open a .scs SAS Sample file or .sts SATA Sample file. Example files
are in the Examples folder.

Note: Project files created on the Sierra M6-X family of analyzer products are not compatible with the

Sierra M124 Analyzer. Open the files and perform a Save As to use them with the Sierra M124
Analyzer.

1.19

On the Capture tab, select to capture Everything or Pattern. For Pattern, select a Pattern.
You can exclude patterns and frames. You can use different patterns for pre-trigger and
post-trigger.

On the Trigger tab, select the trigger type. For Pattern, select the pattern.
On the Settings tab, select trigger position and memory use.
Change the Analyzer settings if necessary. Change the port Speed if necessary.

Use Advanced Mode only after you become familiar with the hardware and software and
have special needs.

Teledyne LeCroy SAS/SATA Protocol Suite Menu Options and
Toolbars

This section lists all the SAS/SATA Protocol Suite application menu options and the
toolbars.
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1.19.1

1.19.2

File

The File menu options allows you to perform common tasks such as open, close, save,
export, print, send files and exit the application.

=

nll

@ File Setup 3Session Analysis  Mawigation  ie

= g

ET0

k5

Close

R
&

=l

Launch Jammer

Launch Trainer

Launch CrossSvnc Control Panel. ..

Save WorkSpace

Save Chrl+5

Save As...

Expart. .. L4

Trace Propetties
Edit Camment. ..

Print. .. Zkrl+P
Prink Preview
Prink Setup...

Send To L

Recent Trace Files L4
Recenk Project Files L4

Exit

Figure 1.19: File Menu Option

Setup

For special work, you can use the Setup menu (see Figure 1.20 on page 30) to perform the
following actions:

O

00000000 D0O0OD

TxRxVout & Pre-emphasis (see “TxRxVout & Preemphasis” on page 204)
User Defined Decoding (see “User-Defined Decoding” on page 222)
External Trig Setting (see “Floating Licence Dialog” on page 219)
Update Device (see “Update Device” on page 221)

All Connected Devices (see “Select Device” on page 15)

Find DUT finds the Device Under Test (see “Find DUT” on page 225)
Power Source Control turns the Device Under Test on and off
Manage Setup Licences (see “Floating License” on page 219)
Preferences (see “Preferences” on page 210)

Self Test (see “Self Test” on page 324)

Data Block (see “Data Blocks” on page 139)

Set Port Alias (see “Set Port Alias” on page 202)
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1.19.3

1.19.4

30

O Set SAS Address Alias (see “SAS Address Alias (SAS only)” on page 203)

Seti] Session  Analysis  Maw
TxRxVout & Preemphasis
User Defined Decoding...
External Trig Setting...

All Connected Devices...

(8] Find DUT

Power Source Control

Preferences...

Self Test

Data Block

Set Port Alias...

Set SAS Address Alias...

Figure 1.20: Setup Menu Option

Session

The Session menu has the following options:

O Start Capture/Record - Start capture or record a trace
O Pause Capture/Record - Aborts the capture without saving
QO Stop Capture/Record - Stops the hardware

Analysis

The Analysis menu allows you to view captured data (see Figure 1.21 on page 31).

Menu items and toolbar options are enabled or disabled and displayed or hidden based
on the type of window open. The following types of windows can be displayed:

Q No active window
Q Project file open
Q Trace file open
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Mavigation Wiew

@ Decoding Assignments

) D i L

BIEE

Packet View
Spread Sheet View
Column View
Text View

Frame Inspector View

L Statistical Report
Histogram
Bus Utilization

Data Report

SA5 Verification

Compliance Test

= VSE

Figure 1.21: SAS/SATA Analysis Menu

1.19.5 Viewing Captured Data

Captured data can be displayed in several views. Select Analysis from the drop-down
menu to access the different views (see “Analysis” on page 114). You can display the same

datain:

a

0O0D0ODO

O

O

O0D0DO0OO

Packet View: Displays packets

Spreadsheet View: Displays Packet View fields by time

Column View: Displays packets in columns

Text View: Shows transaction frames, grouped in columns by port

Frame Inspector View: Has lots of information that is available in Packet View,
but not Spreadsheet View, so it is most useful in conjunction with the Spread-
sheet View

Waveform Display: Shows waveform display for all active ports, on which you
can perform timing measurements

Statistical Report: generate statistics for all transports, commands, primitives,
bus conditions, addresses, lanes, and errors

Histogram View: Shows frame-type transfers

Bus Utilization: Displays the utilization of the bus

Data Reports: Displays data payloads

Compare 2 Data Payloads: Compare two data payloads

VSE: Perform custom post-process analysis of the open trace by running a verifi-
cation script over the trace
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1.19.6 Navigation

The Navigation menu has the following options to navigate through the application (see
Figure 1.22 on page 32).

@ File Setup Session  Analysis | Mawvigation Yiew Window  Help

= E 0 Trainer | ' JammE'T Trigger Position
Search Ckrl+F % Position
=1 (C) |||-"'k Trp |:'F'F'|~r i | Seatch Mext F3 ¥ Position
x| Search Previous F4 Packet Mo
J=I| Time Stamp
Bookmark
Beqin
Source fone Group (H) Pathway Blon End

Figure 1.22: Navigation Menu Option

a Goto

Trigger Position
X Position

Y Position
Packet No
Time Stamp
Bookmark
Begin

End

Q Search

O Search Next

Q Search Previous

1.19.7 View

The View menu options allows the user to zoom in and out, enable/disable filtering and
toolbars among other actions. It has the following options (see Figure 1.23 on page 33).
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View | Window Help
ﬂ':' Zoom In

}5‘ Zoom Qut
"I" Actual Size
= Tile Views

,F' Enable Filtering

E‘ Filtering...

B Filter Idles

Lok Link Layer

Transport Layer

Application Layer

Pack/Unpack Repeated Primitives
Wrap Packets

al@?|s

Toolbar r
v  Status Bar

Figure 1.23: View Menu Option

Zoom In (refer to “Navigation + View Toolbar” on page 161)

Zoom Out (refer to “Navigation + View Toolbar” on page 161)

Actual Size (refer to “Navigation + View Toolbar” on page 161)

Tile Views (refer to “Navigation + View Toolbar” on page 161))

Enable Filtering (refer to “Filter Setup” on page 167)

Filtering (refer to “Filter Setup” on page 167)

Filter Idles (refer to “Filter Setup” on page 167)

Link Layer-SAS only (refer to “Packet View Toolbar” on page 186)
Transport Layer-SAS only (refer to “Packet View Toolbar” on page 186)
Application Layer-SAS only (refer to “Packet View Toolbar” on page 186)
Pack/Unpack Repeated Primitives-SAS only (refer to “Packet View Toolbar” on
page 186)

Physical Layer-SATA only (refer to “Packet View Toolbar” on page 186)
FIS Layer-SATA only (refer to “Packet View Toolbar” on page 186)
Command Layer-SATA only (refer to “Packet View Toolbar” on page 186)
Wrap Packets (refer to (refer to “Packet View Toolbar” on page 186)
Toolbar (allows you to customize the toolbar with the options given below)
Main

Record+Capture

Analysis

Navigation+View

Packet View

Column View

Cursor position

Target Emulator

O000O0D0O0O00O0ODO

O0D0O0OO
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Q

Status Bar (refer to “Cursor Position Status Bar” on page 197)

1.19.8 Window

The Window menu has the following options:

a

000D

1.19.9 Help

Cascade: Displays all open windows in an overlapping arrangement.

Tile Horizontal: Displays all open windows in a above-below arrangement.
Tile Vertical: Displays all open windows in a side-by-side arrangement.
Arrange Icons: Arranges minimized windows at the bottom of the display.
Close All: Closes all windows.

For more information see “Help Menu” on page 223.

1.19.10 Toolbars

The toolbars enable you to perform several actions, some of which are listed below.

Q

a
a
a

Show or hide fields and ports, change port names, and change data format.
Show the layers and channels using their toolbars.

Decode using the Decode toolbar.

Search and Filter.

There are five sets of toolbars (see Figure 1.24 on page 35):

Q

a

34

Main Toolbar - For details on the Main Toolbar refer to “SAS Main Toolbar” on
page 41 and “SATA Main Toolbar” on page 41.

Record Capture Toolbar - For additional information see “SAS Main Toolbar” on
page 41 and “SATA Main Toolbar” on page 41.

Navigation + View Toolbar - For additional information see “Navigation + View
Toolbar” on page 161.

Show Analysis Toolbar - For additional information see “Show Analysis Toolbar”
on page 114,

Packets View Toolbar - For additional information see “Packet View Toolbar” on
page 186.

Column View - For additional information see “Column View” on page 123.
Cursor Position- For additional information see “Using the Cursors and Book-
marks” on page 197.
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Show Analysis Toolbar &8
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Figure 1.24: SAS/SATA Protocol Suite Toolbars
1.20 Port Status
You can display an overview of the active ports by clicking the buttons at the bottom right
of the main window (see “Port Status” on page 195).
1.21 InFusion
The Teledyne LeCroy InFusion™ Error Injector and Traffic Modifier is an error injector and
traffic modification tool for traffic passing through the Jammer. It allows you to verify real-
world fault handling for Serial Attached SCSI (SAS) and Serial ATA (SATA) systems. Click on
the Jammer icon ¥ 43Tl 40 invoke the Teledyne LeCroy SAS or SATA InFusion, see
“InFusion Overview” on page 345.
You can toggle between the InFusion and Analyzer panes by using the Alt+Tab keys, the
Windows Task Bar or by pressing the respective toolbar button in each pane.
1.22 Trainer

The SAS Trainer is a traffic generator that can emulate a SAS initiator/target or

SATA host/device. Traffic generation enables engineers to test designs under realistic
conditions and to transmit known errors, allowing engineers to observe how devices
handle faulty link conditions.

Traffic generation is performed via the execution of text-based scripts. These traffic
generation files (*.ssg) contain statements about the types of traffic to be generated.
These script files can be edited with either a simple text editor such as Notepad or with
the included Script Editor utility.
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Click on the Trainer icon @ Trainer to invoke the Teledyne LeCroy SAS or SATA Trainer,
see “Sierra Trainer Traffic Generation” on page 407.

You can toggle between the Trainer and Analyzer panes by using the Alt+Tab keys, the
Windows Task Bar or by pressing the respective toolbar button in each pane.
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2.1

2141

A default analyzer project is created automatically when the application starts. An
analyzer project contains all the settings for capturing, triggering and memory usage. A
project can be saved as a *.sac files for later use.

Easy Mode (Pre-Defined Setups)

After you install the Protocol Suite software (see “Software Installation” on page 12) and
set up the Analyzer (see “Hardware Setup” on page 12), launch the Protocol Suite
software (see “Launching Your Analyzer” on page 26) to display the default Protocol
Analyzer in Easy Mode at the Capture tab.

The default Protocol Analyzer uses the Easy Mode which allows triggering and data
capture.

Main Window

Use the Easy Mode to get a comprehensive overview of your analyzer’s capabilities. Use
the default Analyzer Project or create a new project.

For SAS: on the Analyzer Menu Bar, click File > New > SAS Protocol Analyzer to open a SAS
Protocol Analyzer dialog (see Figure 2.1 on page 38).
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38

What analyzer triggers on

Project Tree display —\

Capture | Tliggerl Settingsl Mates I

[~ Exclude SATA_SYNC
[~ Exclude OOB Signals | Exclude 3664
™ Exclude Payload except {0 Dword(z]

" Pattem

Parameters
[~ Exclude ALIGN
[~ Exclude RRDY
¥ Exclude NOTIFY
¥ Exclude |dle

[ Define different pattams for pre-trigger and post-tigger data captures

@ Easy.switch to Advanced mode |

Froject Trge

@ SASProtocolAnalyzerl
&-f}] Capture

Capture memory settings

i Ewerything] Exclude NOTIFY]
g Include S
& Include SATA_SYNC
& Include SATA_CONT
¢ Include O0B Signals
¢ Include Payload of Dafa Frame
- Include RRDY
g Exclude [dle
E@ Trigger [Hon Sequential]

1 Settings
& Trigger Position in Memom = 1%

- ¢ Capture Memary Size = 10000 KB

-~ ¢ Primitive Responze Timeout = 55000 D waord|z)

@ Speed =AutoSpesd (11, T1.12. 72,13, 73,14, T4)

- ¢ Descrambling = Enabled

¢ Align Transmizzion Period = 2049 for 55P, 258 for STP
----- &% Connection Details = Simulation Mode

© ) Callapse &l | = | Expand &l

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

Figure 2.1: SAS: New Analysis Project Dialog.

The New Project dialog opens with default settings to capture Everything on the bus and
to Trigger On on Snapshot. (The analyzer captures everything immediately without

triggering on anything in particular.)
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For SATA: On the Analyzer Menu Bar, click File > New > SATA Protocol Analyzer to open a
SATA Protocol Analyzer dialog.

What analyzer triggers on Capture memory settings

Project Tree display —
X
Capture | Trigger | Settings | Notes Projec Tree /
@ Evenything Exclude SYNC —'"@: SALAPIDIDCDIAnalyzeIZ
Exclude OCB Signals Exclude X30K g @ oapElure .
Pattem Exclude Dev Sip Packets [C] Exclude CONT » o ln‘;i?; e'”g
Beolude Payload except [0 [Dwordis) ) L @ Include SYNC
Parameters | q i ¢ Include DevSlp Packets
Bxclude LGN | % Include CONT
----- ¢ Include O0B Signals
V| Exclude Idle .

Inchude Payload of ata Frame
¢ Exclude Ide

- Trigger Pozition in Memory = 1%

- Capture Memory Size = 10000 KB

- Primitive Response Timeout = 65000 Dword

@ Speed = AutoSpesd [H1, 01, HZ2, D2, H3, 03, H4, D4)
- Descrambling = Enabled

: - Align Transmission Period = 258

- E% Connection Details = All Ports

Define different pattems for prerigger and post4rigger data captures

@ Easy,switch to Advanced mode

& Collapse Al = Expand Al

HioY: Ons | Ko T:Ons WhoT: Ons
For Help, press F1 TxVout Disabled  Initigtor Emulator : Sto;f Device Emu7 Inactive

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

Figure 2.2: SATA: New Analysis Project Dialog.

SAS vs. SATA: SATA Dialog does not show “Exclude RRDY” or “Exclude NOTIFY”.
SATA Dialog replaces “Exclude SATA_CONT” with “Exclude CONT” and
“Exclude SATA_SYNC” with “Exclude SYNC”.

21.2 Project Tree

The Project Tree on the right side of the main window displays a comprehensive tree
structured overview of the project. The project tree shows the capture configuration,
trigger setups, and the capture memory settings.

Capture Tab Fields

The Capture tab has the following fields:

Exclude SATA_CONT (SAS) or Exclude CONT (SATA)

Check this to exclude SATA_CONT primitives from the data capture.
Exclude SATA_SYNC (SAS) or Exclude SYNC (SATA)

Check this to exclude SATA_SYNC primitives from the data capture.

Exclude OOB Signals
Check this to exclude OOB signals from the data capture.
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Exclude XXXX
Check this to exclude XXXX patterns from the data capture.

Note: The validity of time stamps during Idles is traded off against good buffer memory utilization
when using ‘Exclude XXXX'.

Exclude Dev Slp Packets (SATA)
Check this to exclude Dev Slp Packets from the data capture.

Exclude Payload except

Check this to exclude Payload of Data Frames from the data capture. You can except a
number of DWORD(s).

Note: The Data Report (refer to “Data Report” on page 152) does not reflect excluded Payload of Data
Frames.

Note: When showing truncated data in the Data Payload View, the truncation points are marked with
a separator placed between payloads. You can get more information about the data exclusion
using the tooltip over the separator.

Exclude ALIGN

Check this to exclude ALIGN primitives from the data capture.

Exclude RRDY (SAS only)

Check this to exclude RRDY primitives from the data capture.

Exclude NOTIFY (SAS only)

Check this to exclude NOTIFY primitives from the data capture.

Exclude Idle

Check this to exclude Idles from the data capture.

Define different patterns for pre-trigger and post-trigger data captures

Replaces the Capture tab with a Pre-Trigger Capture tab and a Post-Trigger Capture tab.
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2.2 SAS/SATA Software Menus and Toolbars
The SAS and SATA software has the following menus and toolbars.

2.21 SAS Main Toolbar

The following figure displays the SAS main toolbar.

Open Project File

Launch Trainer Start Target Emulator
Find DUT Stop Recording
Launch Jammer Manual Trigger
* Start Recording
Y

Yy .
= 4 Trainer | W Jammer @| ® Record | | |

/

s Abort Capturing Without Saving Sample File
ave
Upload Manager

Stop Target Emulator

Figure 2.3: SAS: Software Menus and Toolbar.
2.2.2 SATA Main Toolbar

The following figure displays the SATA main toolbar.

Open Project File

Launch Trainer Find DUT Start Device Emulator
Stop Recording

Launch Jammer Manual Trigger
* Start Recording
|

= & T Tlain;r | W Jammer @| ® Record | | |

Abort Capturing Without Saving Sample File
Save

Upload Manager
Stop Device Emulator

Figure 2.4: SATA: Software Menus and Toolbar.
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2.2.3 Start Recording

To get an immediate overview of the bus traffic to and from your Analyzer:

1. Clickthe ® FRecod  pocord button.

2. The analyzer begins filling the defined memory buffer with traffic captured from the
bus. After the traffic fills the memory buffer, the traffic is uploaded to the viewer
and the Packet View display opens. Packet View is the default display. However,
more views are available by selecting View on the menu bar and choosing the
desired View.

Show/Hide Data Ports gy, ,y/Hide Layers buttons

e8] @ peee w2 |5 s][x - m PER @RS R = o [B[Es B E S kB e & [ O[] © /sl s

ZH O Taner | W Jarmer
XY, T poom v @
] 2 3(ms)

n m 12 Tz 13 T3 L] T1 ‘,‘ 0 Restncted (H) SMP Ts Pat(H) | !
Cursors S ‘ﬁﬁ =
Layer ID with different colors
Link
Layer

Data direction arrows —

Relative time display
(Between two sequential
packets on the same
layer and port)

Source and destination addresses in SCSI commands
not shown in this capture

Figure 2.5: SAS: Typical Packet View .

Note: When using the Advanced Mode sequencer, the analyzer logs the state transitions in the trace,
with the name the user gives to the state.

In the Packet View, right-click on any packet and select Show->State, to display the states
and their transitions in the trace.

SAS: In case 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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224

2.2.5

2.2.6

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 has an
arrow from right to left: <=. Downstream traffic has an arrow left to right: =.

Layers can be hidden by clicking the corresponding Show/Hide button on the menu bar.
The system retains all captured data, but the display has fewer data layers for simpler
viewing.

You can configure the viewer display for test and viewing preferences (see “Viewer
Display” on page 111 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 can set the Analyzer to:

O Capture specific patterns (see “Patterns and Data Capture Setup” on page 54).
Capture different patterns pre- and post-trigger.

Exclude parameters from capture.

Trigger on a pattern or sequence of patterns (see "Trigger Setup" on page 68).
Configure trace capture memory (Settings tab).

Select file to save trace capture in memory (Settings tab).

Include a project note (Notes tab).

O0O0O0ODO

Launch Jammer

The Launch Jammer option invokes InFusion. For more information refer to “InFusion
Overview” on page 231.

Launch Trainer

The Launch Trainer option invokes Trainer. For more information refer to “Sierra Trainer
Traffic Generation” on page 291.

CrossSync Control Panel

The CrossSync Control Panel allows you to select analyzers for synchronization and
manage the recording process. It supports a wide combination of Teledyne LeCroy’s
flagship analyzers including PCl Express, USB, DDR, Serial ATA (SATA), Serial Attached SCSI
(SAS), Fibre Channel (FC) and Ethernet.

CrossSync is Teledyne LeCroy’s analyzer synchronization solution that enables time-
aligned display of protocol traffic from multiple daisy-chained analyzers showing packet
traffic from multiple high-speed serial busses. A lightweight software control panel allows
users to select analyzers for synchronization and manage the recording process. Captured
traffic is displayed using the latest Protocol Suite software (in separate windows) with all
the protocol specific search and reporting features.

Captured packets are displayed in separate windows that share a common time scale.
Navigating the traffic in either direction will scroll to the same timestamp in a
synchronized window. When using the CrossSync option, users can access the full
complement of analysis capabilities available within the individual Teledyne LeCroy
software. Search, reporting, and decoding all operate normally.
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This feature is available with the Teledyne LeCroy SAS/SATA Protocol Suite application.

Launching the CrossSync Control Panel

2.2.7

2.2.8

44

To launch CrossSync from the SAS/SATA Protocol Suite software application, click on File
and select Launch CrossSync Control Panel (see the screens below). Or, you can launch
CrossSync from the ‘Start’ menu.

File Setup Session Analysis Mavigation Y
e »
=

= )

2

Close

v Launch Jammey
0 Launch Trainer

Launch CrossSync Control Panel. ..

Figure 2.6: Launching CrossSync from the SAS/SATA Protocol Suite Application.

Please refer to the CrossSync Control Panel User Manual for more information.

Save Workspace

Viewing parameters can be saved in a workspace as a .wss file.

After you open a trace and select views, you can save the viewing parameters in a
workspace file. Select File > Save Workspace to open a Save As dialog. Save the current
workspace as a .wss file.

To set default workspace viewing parameters, select Setup > Preferences . In the Default
Workspace field, enter the path and name of a saved workspace .wss file.

The workspace can be switched after opening a trace file. Select File > Open to open
another workspace and select a .wss file.

Saving a Trace Capture

You can save a Trace Capture by selecting Save from the File menu, or select Save As to
save as the trace capture for review at a later time using the following dialog (see
Figure 2.7 on page 45).
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2l x|
Save in I £ User j € ? * "
@ Sample.scs
My Documents
Fdy Computer
File name: INewS ample j Save I
Save as ype: ISampIe File: [*.zc3) j Cancel |
—Range
7 Al Samples
" From IT-Cursol j Ta IT-Eursor j
= From ILink R To ILink = na
 Bookmark Fram I j T I j
v Save Filtered Trace
[~ Apply ShowHide Link 5etting

Figure 2.7: Save As Dialog.

You can limit the range of the saved file. You can save:

a
a
a
a

All Samples
Range between selected cursors

Range between selected Idle, link, commands
Range between bookmarks

The Save Filtered Sample checkbox saves a trace file without filtered data. The Apply

Show/Hide Link Setting checkbox filters the saved data further by also applying the
current status of the port buttons of the toolbar.

229 Exporting
From the File menu, you can Export to Text/Excel, Export Read-Write Command Report,
or Export Paired SAS Address Report.

Export to Text/Excel

From the File menu, you can export to Text/Excel, using the Export to Text/Excel. The
Save as Text dialog displays (see Figure 2.8 on page 46).
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| Command
Deskt bl
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Libraries 7] Sp:elze
] LUNM
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Computer | Senze Key/A5C 500
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File name: MNew b m
Save as type: ‘Teu Files (* tet} ' Cancel
Teat Files (bt}
[T *ith comma delimiter 7] Expart D Excel File (".csv) Check Al Uncheck &l
Text Files Version 1.0 (“bd) eck Al | | Unchec
Save hz Range Excel File Version 1.0 (".csv)
) Al Packets

Figure 2.8: Save As Text Dialog.

a

a

From the Save as type: drop-down select Text Files.txt or Text Files Version 1.0
.txt for text format or Excel File.csv or Excel Files Version 1.0.csv for Excel format
(see “Save As Display Formats” on page 46).

Check the box Export the whole payload (more than 32KB) to export the whole
payload (more than 32KB).

You can limit the range of the saved file. You can save:

m All Packets

m Range between selected cursors

Range between bookmarks

Save As Display Formats

The following figure describes the four different Save As type formats:

XFER Length-Sector Count

2048-4

Excel File.csv format

46

XFER Length 2048 - 4 2048

2048

Excel Files Version 1.0.csv format Text Files.txt format Text Files Version 1.0.txt format
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Export to Initiator Emulator (SAS) or Host Emulator (SATA)

From the File menu, you can Export to Initiator Emulator (SAS) or Export to Host Emulator
(SATA), using the Extract Sample File dialog (see following figures).

-
Export to Initiator Emulator g

Range

@ All Trace

() Fram [X-Cursur v] To [X-Curmr "]

() Fram | ATA Crnd. » | Mo 1 To|ATa Cmd, - [Ma 1

Import [tems
[T]FI5 ATA Commands

Device Sleep

Fort
1,71

Project Type :

Project Marme :

Figure 2.9: Export to Initiator Emulator (SATA) Dialog.

Export to Host Emulator ﬂ
— HRange
i+ Al Trace
i Frumlx.curg.:.r jTDIY-EUTSDr |
© From [aTa Cmd. ¥ [Ma [1 TofaTaCmd [Nl
— Import lterns
¥ Command [~ FIs
— Part
V¥ H1D1 I~ HzDz I~ Hz03 T Hams

Project Mame : I

|
Stop |
Cancel |

Figure 2.10: Export to Host Emulator (SAS) Dialog.
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You can limit the range of the saved file. You can save:

a All Trace
O Range between selected cursors
O Range between SCSI Commands or Transport

You can export SCSI Commands, Task Management, FIS, ATA Commands, Device Sleep,
SSP Frames, SMP Frames, SMP Commands, or STP Frames.

You can select the Port.

In the Project Name, enter a valid file name.

Export to Trainer

The Export to Trainer dialog, accessible from the File menu, allows exporting data to a file
in a format supported by the timer.

o S

Export to Trainer

Range

@ All Trace

From Ta

From| SCSI Crnd. * | Mo 1

Import [tems

| 55P Frames

To|5CS1 Cmd. = Mo

SMMF Frames STP Frames

Inzert W aits Auto Aligment | Insert Delays

Part

I -

Project Type : 545 @ SATA
Trainer Generation File:

Stop

Figure 2.11: Export to Trainer Dialog (SATA).

In the Export to Trainer dialog you can:

Q Limit the range of the saved file. You can save:
m  All Traces
m Range between selected cursors
m Range between SCSI Commands, SMP Commands or Transport

Q Import SSP Frames, SMP Frames, or STP Frames (see “Events and Event Proper-
ties” on page 372).

QO Insert Waits inserts the appropriate Wait_for commands in the Trainer script as
a function of the protocol state machine. An example would be to insert a
Wait_for open_accept after an open command is exported. This allows the
script to work, even if the DUT has different timing than the DUT in the original
trace. See “Wait Commands” on page 346.
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O Insert Delays inserts the exact delays as they appear in the original exported
trace. This may result in the closest match in terms of timing to the original trace,
but may not work with other DUTs.

O Use Auto Alignment (see “The Global Setting “AutoAlign”” on page 303).

O Select the Port (see “Setup Menu” on page 293).

O Indicate Trainer Generation File Name and click Export to export the trainer
generation file.

Note: The resulting Trainer Generation file cannot exceed 2 MB or 1,000,000 packets.

SATA has different options including Device Sleep.

Export Read/Write Command Report

2.2.11

You can create an Export Read/Write Command Report as an Excel file (*.csv), using the
Export... dialog from the File menu.

In Setup > Preferences > Trace Viewer, you must first select Create statistical report
read/write page in order to create this report.

If this choice was not made when the trace was taken, then use Save As to save the trace
file with this preference. This will append the Read/Write Command Report to the trace
file, so this action need only be done once. When you re-open the trace file, you should
be able to export the report as described above.

Export Paired SAS Address Report

If Text View is activated, from the File menu you can save a Paired SAS Address Report as
an Excel file, using the Export Paired SAS Address Report dialog.
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@ Export Paired SAS Address Report

Save in Samples

MName
Py

Recent Places

Desktop

=l
Libraries

A

-

Computer

“,
W
Metwork

File: name:

Save as type:

Export whole pavload [more than 32K.B]

Save iz Range

All Packets

T-Curzor hd

@ From

=

M

¥

==
-3 EI'

Date modified Type

Mo iterns match your search.

e

- Save

BExicel File (".csv)

- | | Cancel |

To | T-Curzor hd

Figure 2.12: Export Paired SAS Address Report Dialog.

O Check the box Export the whole payload (more than 32KB) to export the whole
payload (more than 32KB).
Q You can limit the data range of the saved file. You can save:

m  All Packets

m Range between selected cursors

You can view expanded traffic (particularly during discovery) in a spreadsheet format. You
can use column headers with SAS Address Pairs. For example, instead of 11, T1, 12, T2, and
so on, the columns are Source/Destination SAS Address pairs, such as S1:SEP or S2:EXP 0.

2.2.12 Trace Properties

Select File > Trace Properties to see the properties of the trace. For more information refer

to “Trace Properties” on page 113.

2.2.13 Edit Comment

You can write comments and edit them for a trace for future use. Select File > Edit Comment
to view the edit window. Key in the comments and close the window.

50
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2.2.14 Projects

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

New Default Project

To start a New project, select File > New on the main menu bar and choose SAS
Protocol Analyzer or SATA Protocol Analyzer to open a new project with default settings
that you can modify (see “Main Window” on page 37).

Last Project

Clicking the Green button ’ opens the last project run, so you can modify it.

Project File Types

Projects have the following file types:

* asl

*.cfg
*.dat

* sac

* saf
*.scs

* sfl
*.spg

* ssh

* stc

* sts
* tsh

* WSss

* wst

Decoding script file (in the Examples folder “User Define Decoding Script”
subfolder)

Display Configuration file (in the System folder “Config” subfolder)
DataBlock file (in the System folder “DataBlock” subfolder)

SAS Protocol Analyzer/Capture Project/Viewer file (in the Examples folder
“EasyCaptr”, “AdvanceCaptr”, or “Exerciser” subfolders)

Device Identifier file
SAS Sample file (in the SAS Examples folder “Sample” subfolder)
Filter configuration file

Single-role Pattern Generator file (in the Examples folder

SAS “PatternGenerator\Single role (spg files)” subfolder and

SATA “PatternGenerator\Single Role” subfolder). Single role means the file is for
a Device or Host.

SAS Search configuration File

SATA Protocol Analyzer/Capture Project/Viewer file (in the Examples folder
“EasyCaptr”, “AdvanceCaptr”, or “Exerciser” subfolders)

SATA Sample file (in the SATA Examples folder “Sample” subfolder)
SATA Search configuration file

SAS Workspace file (in the SAS System folder “Predefined\Workspace”
subfolder)

SATA Workspace file (in the SATA System folder “PreDefined\Workspace”
subfolder)

Example Projects
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The Analyzer includes example projects that you can use to perform an immediate
analysis without any setup.

The Analyzer system software has a pre-defined folder (directory) structure for storing all
files. All example files are in the Examples folder under the Sierra M124 folder.

It is strongly recommended that you open some example files to see types of projects
that you can create.

Run an Example Analysis Project
To run an example project:

1. Select File > Open.

Locate example analysis projects by looking in the Examples folder. Examples are
available for AdvanceCaptr, EasyCaptr, Exerciser, Samples, and User Define Decoding
Script.

3. Inthe EasyCaptr folder, choose an example *.sac file and click Open to display the
example project dialog.

open 2| |

Laok in: IL_i EasuCaptr j & Ij‘ ,

iy

& SequentialTrig.sac

File name: IB usConditionTrig. sac Open

Files of type: | Protocol Analyzer(* sac) ﬂ Cancel

Figure 2.13: File Open Dialog
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Capture  Trigger |Sett\ngs| Mates | Frioject Tree
= @ BusConditionTrig =
" Don't care (Snapshat] & (7 Capture
& Include 30444

Parameters

Pattein | -
Timer

Timeout

External Trigger

Bus Condition
Symbol
Primitive

STF Frame
AT Command
ATHPI

Addiess Frame

[T | Define Sequentisl Trigger Mode

@ Easy.switch to Advanced mode |

& Include SATA_SYNC

& Include SATA_CONT

& Include D0B Signals

& Include Payload of Data Frame

8 @ SMP Frame [Any SMP Frame Type)
& SMP Frame Type = Any SMP Frame Type
¢ Function = Any Function
& Direction=11,T1,
& [P) S5P Frame [bny Type)

& SSPFrame Type = Any Type
@ Destination SAS Addregs = MMM
@ Reserved =}
@ Source SAS Address = OMGMMHNN
@ Reserved =344
& Changing Data Pointer = ?
& ReTwansmit = ?
& Rety Data Frames = ?
& Reserved = 7%
& Mumber of Fill Bytes = ?
& Reserved = 7%
& Reserved =3
& Reserved =3p4004
& Tag =300

& Colspsedl | = Espandal |

=

Figure 2.14: SAS: Sample Protocol Analysis Project

SAS vs. SATA: For Pattern Parameters, SATA Dialog adds FIS, FIS Pattern, and ATA
Command Pattern and does not have SSP Frame, SMP Frame, and Address Frame.

4. Click the Record button to execute the pre-defined example.

5. After the project runs, you see an analyzer trace capture display similar to the one

shown in Figure 2.15 on page 54
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Address Frame Type: Frofocol intiafcr Port (H) | Connection Riate | Fealwes (M) | indiator Connection Teg (H) |  Destinalion 545 Address (H) | Sowrce SAS Address (H) | Compatible Festures (H)

(H) | Relransmt () | RetryDataFromes (H) | Numof FilBytes () | Tag(H) | Teepet Port Transter Tag (H)
: ' - ' !

[1] [ iy 954
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D] SSPFrameType | HashedDest SAS Addr (H) | Hashed Src SAS Add (H) H) | Re M of Tag(H) | Target Post Transier Tag (H)

" | w7 Response FFFF54 0 0 o 0 o7 3984

Data Oftsst M) |+ Inif Linit (H) # | CROMH) Hardshake aratin

2]
e
Figure 2.15: SAS: Analyzer Trace Capture Display

For details about the results display, see “Display Manipulation” on page 111 and
“Display Configuration” on page 198.

Patterns and Data Capture Setup

You can refine data capture by choosing Pattern and then selecting specific patterns for
capture. Additionally, you can define a different set of patterns to capture after trigger.

To define specific patterns for capture, click the Pattern button (see Figure 2.16 on
page 55.)
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- N
Teledyne LeCroy SAS SATA Protocal Suite - [SASProtocolAnalyzer] [ |

@ File Edit Setup Session  Analysis View Window Help — =] =]
= EH < Tainer | W Jammer 4] | ® Record | | |
- @ | | | ™| ch ~ | | i |

| - |

Capture | Trigger I Settings I Motes Froject Tree

El@ SASProtocolAnalyzerl

©) Eventhing [ Exclude SATA_CONT =
- [T Exclude SATA_SYNC & @ ?"I:;:de
@ Pattem [[]Exclude DOB Signals [ Bxclude 3000¢ ||+ 7 & Inoludo S:Y:N:C:
] Exclude Payload except 0 | Dwordl || G & Includs CONT
Parsmeters | e & Include O0OB Signals

¢ Include Payload of Data Frame

@ Trigger [Mon S equential)

1 Settings

- g Trigger Position in Memnony = G032

----- & Capture Memory Size = 10000 KB

----- & Primitive Besponse Timeout = BS000 Dword|z]
----- & Speed =AutoSpeed (1, T1,12, T2, 13, T3, 14, T

Pattem
STP Frame

Address Frame

SMP FEme LR es b b ¢ Deszcrambling = Enabled

S5F Frame <RBemove| || i & Align Transmission Period = 2049 for SSP. 258 for STP
Data Pattem &% Connection Details = All Ports

Protocol Emors

7] Exclude pattems
|| Define different pattems for pre4rigger and post4rigger data captures

XMoY' 0ns W T Ons WioT:0ns

For Help, press F1 TxVout Disabled Initigtor Emulator - Stop Target Emulator : Inactive

Figure 2.16: SAS: Choosing Capture Patterns

SAS vs. SATA: SATA Dialog replaces “Exclude SATA_CONT” with “Exclude CONT” and
“Exclude SATA_SYNC” with “Exclude SYNC”.

The SAS Parameters window displays the following pattern capture choice categories:

Q STP Frame

Q Address Frame
Q SMP Frame

Q SSP Frame

O Data Pattern

Q Protocol Errors
The SATA Parameters window displays the following pattern capture choice categories:

Q FIS

Q STP Frame

O Data Pattern

Q Protocol Errors

Choose a Parameter

To choose a parameter for capture from any of these categories, highlight the category

in

the parameter window and click the Add>> button. This opens selection dialogs for each

of the categories, displaying all parameters for that category. All of the patterns added
appear in the project tree.
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Exclude Patterns

Check this box to allow capture of everything except the patterns added to the
Project Tree. When you check this box, the system adds the Primitive category to the
parameter window and enables Exclude Idle.

« ™
Teledyne LeCroy SAS SATA Protocol Suite - mp_@l@lﬂ
M
@ File Edit Setup Session  Analysis View Window Help =
= ¢ Tainer | W Jammer |||5¥]| @ Recod | | |
ML) | | | ch ~||[d | | i |
| - |
Capture | Trigger I Settings I Motes Project Tree
_ EI@ SASProtocolAnalyzerl
() Eventhing [] Exclude SATA_CONT - Capture [Exclude)
_ ] Exclude SATA_SYNC Exclude Idle g Include
@ Fattem [ Exclude OO Signals [ Exclude 300K s
= g Include SYNC
] Exclude Payload except 1] g7 Include COMNT
Parameters g |nclude OOB Signals
g Include Payload of Data Frame
Pattem g Ewclude 1dle
e | e @ Trigger [Mon S equential)
STP Frame [+ Settings

g Trigger Position in Memon = 50%

... ¢ Capture Memory Size = 10000 KB

Bdd > & Primitive Response Timeout = B5000 Dword(s)
— & Speed =AutoSpeed (11, T1,12. T2, 13, T3, 14, T

Address Frame

SMP Frame Remove ... Descrambling = Enabled
S5P Frame & Align Transmission Period = 2049 for SSP, 252 for STP
Data Pattem

----- &% Connection Details = All Ports

Protocol Ermors

Exclude pattems
[] Define different pattems for pretrigger and post4rigger data captures

XMoY' 0ns Ko T Ons Yo T:0ns

Far Help, press F1 TxVout Disabled Inttiator Emulator : Stop Target Emulator : Inactive

Figure 2.17: SAS: Exclude Patterns Checked

SAS vs. SATA: SATA Dialog replaces “Exclude SATA_CONT” with “Exclude CONT” and
“Exclude SATA_SYNC” with “Exclude SYNC”. SATA Dialog has “ Exclude Dev Slp Packets”.
SATA Dialog has different Pattern Parameters (see “Patterns and Data Capture Setup” on
page 54.)

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

Pre- and Post-Trigger Data Capture

56

You can 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. To define different patterns for pre-trigger and post-trigger data capture, check
Define different patterns for pre-trigger and post-trigger data capture to enable the
Post-Trigger Capture tab (see Figure 2.18 on page 57).
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& Desciambling = Enabled
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Figure 2.18: SAS: Post-trigger Capture Dialog Enabled

SAS vs. SATA: SATA Dialog replaces “Exclude SATA_ CONT” with “Exclude CONT” and
“Exclude SATA_SYNC” with “Exclude SYNC”. SATA Dialog has different Pattern Parameters
(see “Patterns and Data Capture Setup” on page 54.)

Defining Patterns

To select an item for capture, either highlight the category and click the Add>> button or
double-click the category to open a corresponding definition dialog. You can define
patterns for specific ports by checking or unchecking Port ID.
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Primitive

Double-click Primitive (available only if you check Exclude Patterns) to open the Primitive
selection dialog.

Primitive @
Primitive Type
AIP NORMAL v [C1noT

Cancel

@ Mot Specific To Type Of Connections
(71 Uzed Only Inside SSP &nd SMP Connections
) Uzed Inside STF Connections

Traffic Speed

Port ID j 1.5 gbpz 30 gbps B.0 gbpz 12.0 gbps

&n Wiz W3 [] 14
M1 ®T12 T3 [F]T4

| Check&ll || Uncheck &l |

Figure 2.19: SAS: Primitive Dialog

SAS vs. SATA: SATA Dialog has no radio buttons and has different drop-down options.

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

Data Pattern

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

|
Format
= S5P Hashed Source SAS Address: 200000 1~ Binary &I
TR Hashed Destination 585 Address [ wo0et | & Hewadecimal Cancel |

- Data

Data Offset: |0 Dwwards [0-255]

[ petey [Dw | ey Duwil
[ petey [Dwd | ey [Dw2.
[ RO [Du5 | RO [t
[ HOTEeH [Bw7 | RO [DwE
| RO [Dwd | ol [Dwe
[ pee [Dwit | Pt Dwin
[ pr] [Dw3 | e DwlZ
[ ] [Dw5 | ] Dwl4

Vi Wiz Mz W4
V11 M1z F13 W14

Check all | Uncheck Al
Figure 2.20: SAS: Data Pattern Dialog

SAS vs. SATA: SATA Dialog shows Port at the top and does not show SSP or STP.
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Define the data pattern for capture or exclusion from capture and click OK.

Note: When entering the data pattern in the “data” section of this screen, if you are reading the data
pattern from a recorded trace, you must reverse the order of the bytes listed for each DWORD
entered. For example, if you want to capture (or exclude) “00 01 02 03” (as displayed in the
trace), you must enter this pattern as “03 02 01 00”.

Protocol Errors

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

Frotocal Errars:
SMF Response Time Limit oK.
Code Yiolation ;]
Dizparity Error -
ALIGMN Errar
STF Signaling Latency Errar

STP Invalid State Transition (Unexpected Primitive)
STF Invalid State Transition (Frimitive Timeout)
Frarme Type Errar

Frarne Length Error

Frame Direction Error

CRC Errar

ACKMNAE Timeout
Cielimiter Errar

CheckAll | | Uncheck Al
Al Hashed Destination SAS Address: 20000
@) S5P

- Hashed Source SAS Address: A,
(@EY
@ STP

[¥ln W12 [¥]12 [V]14
] WiTe #T3  [#]T4

| CheckAll || UncheckAll |

Count
Expected number of occurrences on each link: 1

Figure 2.21: SAS: Protocol Errors Dialog

SAS vs. SATA: SATA dialog does not show ACK/NAK Timeout and has FIS signal-latency and
state-transition errors, not STP ones. SATA dialog does not show ALL. SSP and SMP radio
buttons.

Check protocol error(s) to omit or not capture, then click OK.
Protocol Errors
SMP Response Time Limit: is outside the specification requirements.

Code Violation: Wrong 10b symbol detected.
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Disparity Error: Wrong disparity detected.
ALIGN Error: ALIGN primitive frequency is outside the specification requirements.

STP Signaling Latency Error [SAS only] or FIS Signaling Latency Error [SATA only]:
DWORD difference between HOLD and HOLDA is greater than entered value in the HOLD/
HOLDA Response Timeout field.

STP Invalid State Transition (Unexpected Primitive) [SAS only] or FIS Invalid State
Transition (Unexpected Primitive) [SATA only]: Second SATA_SOF is encountered before
SATA_EOF, and other unexpected primitives.

STP Invalid State Transition (Primitive Timeout) [SAS only] or FIS Invalid State Transition
(Primitive Timeout) [SATA only]: Timeout between two paired primitives is above
entered value. 65000 DWORDs is default. For example, it can occur between WTRM and
R_OK, or X_RDY and R_RDY. It expects device (or host) to send a response, but response is
not received after 65000 DWORDs. You can configure Primitive Response Timeout and
HOLD/HOLDA Response Timeout in the Settings tab Analyzer Settings section.

Analyzer Settings
Primitive Response Timeout: GE000 DWORD || Show 33554
HOLD/HOLDA Response Timeout 255 Disable descrambing

| Pack training sequence

Frame Type Error: Wrong frame type.
Frame Length Error: Reported frame length is different than actual frame length.

Frame Direction Error: Wrong frame direction. For example, Register Device to Host
coming from the Host.

CRC Error: CRC error detected.

ACK/NAK Timeout [SAS only]: ACK or NAK primitive missing or encountered
unexpectedly.

Delimiter Error: Detects two SOF primitives without an EOF between them. Also detects
two EOF primitives without an SOF between them.

Radio Buttons: All, SSP, SMP and STP - By selecting one of these radio boxes you can
specify that you want to trigger(or filter) on a specific protocol error on a specified frame
type. If you check CRC error and select the SSP radio button, if a CRC error occurs on a
SMP frame, the analyzer does not trigger on it.

Hashed Destination SAS Address (SSP trigger only): Specify the destination address for
the analyzer to locate specific protocol errors.

Hashed Source SAS Address (SSP trigger only): Specify the source address for the
analyzer to locate specific protocol errors.
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STP Frame
STP Frame Type @
Format
FIS Tvpe: Register Host ta Device | 027 - Binary

@ Hexadecimal
Cancel

Show Reserved and Obsolete

Parameter Value -
FIS Type 0427 Register Host to Device
PM Part
C

Command

m

Features

LB Lo

LBA Mid

LEA High
Device

LBA Laow [exp]
LEA Mid [exp)

g EEXEEENS

| VI2 VI3 14
VIT1 VT2 VT3 V[ T4

[ checkanl || Uncheckal |

Figure 2.22: STP Frame Type Dialog
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:
O Register Host to Device
Register Device to Host
Set Device Bits
DMA Activate
DMA Setup
BIST
P10 Setup
Data

0 0O 0000 0o

Vendor
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Address Frame (SAS only)

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

Address Frame Type Pattern x|
Format
Address Frame Type: | Any Address Frame Type | X =1[F ¢ Binay
Any Address Frame Type % (= Hexadecimal Cancel

Parameter Value
Address Frame Type % Ary Address Frame Type

MMz M Ve
F1 o MT12 MT13 M T4

Check Al Uncheck &1

Figure 2.23: Address Frame Type Pattern Dialog

SAS vs. SATA: Not available in SATA.

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

frame type.

SMP Frame (SAS only)

Double-click SMP Frame to open the SMP Frame Pattern dialog.

SMP Frame Pattern

Parametes | Value |
SMP Frame Type %: Ary SMP Frame Type
Function Any Function j

Fn Fiz Fi3 Ml
FTi F12 F13 MT14

Check All | Uncheck Al

Figure 2.24: SMP Frame Pattern Dialog

SAS vs. SATA: Not available in SATA.

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.
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SSP Frame (SAS only)

Double-click SSP Frame to open the SSP Frame Pattern dialog.

5
~Format

SSPFameTwpe: [ayType x| | C Einay

ByToe |X & Hexadscimal Cancel
[~ Show Reserved 3 XFER RDY 05

Command 0x6

Parar fiesponse w7 Value
S5P Frame Type | Tack 016
Destinalion S48 Addiess RN
Source SAS Address RN
Changing Data Pointer ’
ReTransmt ’
Risty Data Frames ’
Humber of Fill Bytes ?
Tag 20000
Taiget Pt Transfer Tag 20000
Data Oifset 2000000
Fin iR M3 Vi
Fni F1z F13 ¥ 14
Check Al | Uncheck &l

Figure 2.25: SSP Frame Type Dialog
SAS vs. SATA: Not available in SATA.

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

FIS (SATA only)

Double-click FIS (Frame Information Structure) to open the FIS Type selection dialog.

x|

Format
FIS Type: | lany Type ® :] " Binary
Register Host to Device | 0x27 " Hexadecimal ok
Fegister Device to Host | 0x34 Q
o i Set Device Bits 0xi1
) DM, Activate 0139
DMA Setup 0x41 Value
FIS Type | BIST 0x58
FIO Setup Ox5F
PM Pt | bata 0x45

FH WH2 W H3I ¥ H4
Vb1t WDz D3 ¥ D4

Check All | Uncheck All
SAS vs. SATA: Not available in SAS.

Click the down arrow next to the Type drop-down list box, choose a FIS type to capture,

and click OK. Repeat for additional ty
Available FIS Types:

O Register Host to Device
Register Device to Host
Set Device Bit

DMA Activate

DMA Setup

BIST

P10 Setup

Data

Q Any Type

O0O0D0O0OO0OO

STP Frame Pattern
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Double-click STP Pattern to open the STP Pattern selection dialog.

x
Format
FIS Type: | Reaister Host to Device | 0x27 j " Binary OK I
' Hexadecimal I
| Cancel

I” Show Reserved and Obsolete

Parameter Value
FIS Type 0x27: Reaqister Host to Device
P Port
c
Command

|»

Features
Sector Number
Cyl Low

Cyl High
Dev/Head

Sector Num [exp)

FREXEZIRZE VX

Cyl Low [exp)

VHI WHZ ¥ H3 [ H4
D1 WD2 D3 ¥ D4

Check &l | Uncheck All |

Figure 2.26: SATA: STP Pattern Dialog

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

Choose FIS Type and complete the corresponding dialog.

Register Host to Device

x
Format
FIS Type: | Register Host to Device 0427 j " Binary
% Hexadecimal
Cancel |

I~ Show Reserved and Dbsolete

Dev/Head
Sector Num [exp)

Parameter Value -~
FIS Type 0x27: Register Host to Device
PM Port b
C ?
Command basd
Features s
Sector Mumber s
Cyl Low ey
Cyl High s
®X
head
XX

Cyl Low [exp)

M H H2 ¥ H3 ¥ H4
DI WDz WD3 ¥ D4

Check &l Uncheck All
Figure 2.27: FIS Pattern - Register Host to Device Dialog
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Register Device to Host

Frspattern |
Format
By
¥ Hexadecimal
Cancel |

Parameter [ Value =
FIS Type 0x34: Register Device to Host
PM Port
|
Status

FIS Type: |[]

[~ Show Reserved and Obsolete

Errar
Sector Number

Cyl Low
Cyl High
Dev/Head

Sector Num (exp)

TEERRERREX

Cyl Low (exp)

VH MH2 WH3 M H4
Dl D2 D3 ¥ D4

Check All I Uncheck All

Figure 2.28: FIS Pattern - Register Device to Host Dialog

Set Device Bits

zl
Farmat
FIS Type: [ 5et Device Bile ol v ((‘ Binary o]
& Hexadecimal
L Cancel

I Show Reserved and Obsclete

Parameter Value I

FIS Type 0w&1: Set Device Bits

PM Port iX

I K

N ?

Status Lo ?

Status Hi 7

Enor kel

MH WHZ ¥H3 W H4
Dl WDz MD3 W D4

Check Al Uncheck Al

Figure 2.29: FIS Pattern - Set Device Bits Dialog
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DMA Activate

IS Pattern

FIS Type: | DM Activate
& Hexadecimal

I Show Reserved and Obsolete

2 5 rﬁ‘”&m

x|

Cancel |

Parameter | Value

FIS Type - 0x3% DMA Activate

FM Port n

M H MH2 MHI H4
D D2 MD: D4

Check Al | Uncheck All

Figure 2.30: FIS Pattern - DMA Activate Dialog

DMA Setup

xl
(~ Format
FIS Type: [[DMa Setup ot x| | Binay
@ Hexadecimal Cancel
I~ Show Reserved and Obsolste
Parameter Value |
FIS Type Oxd1: DMA Setup
PM Port X
D i?
I %
A ?
DMA Buffer id Low SODGLH,
DM Buffer id High RARHARAH,
DM Bufter Otfset AR,
DA Buffer Transfer Count et

M H ¥ HZ WH3 ¥ H4
D1 Wbz MD3 VD4

Check Al I Uncheck Al

Figure 2.31: FIS Pattern - DMA Setup Dialog
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BIST
Fispaten

x|

Format
FIS Type: [BisT 058 ¥| | C Binay
& Hexadecimal

I Show Reserved and Obsolete

0K I
Cancel

Parameter ‘ Value

[=

PM Port

> w — m o<

T

Data[7:0]
Data[15:8]
Data[23:16]

BEEE e e w e X

W HI ¥ Hz ¥ HI ¥ H4
MDDl D2 MD3 D4

Check Al Uncheck All

Figure 2.32: FIS Pattern - BIST Dialog

PIO Setup

Fomat
FIS Type: [ FI0 Setup 05 | | € Binay
1+ Hexadecimal

I~ Show Resarved and Obsolete

x|
Cancel

Parameter | Value

| -

FIS Type 0x5F: P10 Setup
PM Port
D

I
Status

Enror

Sector Number
Cyl Low
CylHigh
Dev/Head

Erzyxzgymmx

Sector Mum [exp]

MH WH2 H3 [ H4
D1 VD2 D3 VD4

Check Al Uncheck Al

Figure 2.33: FIS Pattern - PIO Setup Dialog
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Data
riseateem X
Format
FIS Tepe: [Data e [  Binary
& Hexadecimal Cove | I
[~ Show Reserved and Obsolste
Parameter Value | =
FIS Type 1 OxdE: Data |
PM Part X
Data [Dw0] RRAHARER
Data [Dw1] SRR
Data [Dw2] HRRRRAR
Data [Dw3] beaaaaasal
Data [Dw4] puasaceed
Data [DW5] fuascaed
Data [DWE] preeeeced
Data [Dw7] RRAHARER
Data [Dw8] SOAASHR =l

MH MH2 WMHI [ H4
Fpl Dz D3 [~ D4

Check Al | Uncheck Al

Figure 2.34: FIS Pattern - Data Dialog
Vendor

Vendor is for FIS Pattern.

fispattern £
Format
FIS Tope: [endor % =l ( € Binary ‘ k|
Number of DWORDs: [1 = f* Hesadecimal | Gancel
I Show Reserved and Obsolete
Parameter ‘ Value r
FIS Type %2
Data (24 bits] e

VM H WMH2 WH: W H4
FDp MDz2 D3 W D4

Check Al Uncheck Al

Figure 2.35: FIS Pattern - Vendor Dialog

2.215 Trigger Setup

The Trigger tab in the analysis project dialog allows you to specify when the analyzer
completes a data capture. Three trigger modes are available:

O Don’t care (Snapshot) is the default
Q Manual Trig
a Pattern

When data capture starts with Don’t care (Snapshot) selected, the analyzer triggers on
the first data pattern on the bus.
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Starting a data capture with Pattern selected triggers when specific pattern(s) are
detected in the captured data stream. The following three ways can trigger the analyzer
with Pattern selected.

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

Snapshot Mode

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

B ooy i e e . =)
@ File Edit Setup Session Analysis View Window Help 18] x|
EE ¢ Taner | W Jammer |||58| @ Record | | |

L] \ | ' [ ch - || | | | |
| - |
| Capture | Trigger | Seftings | Notes | Project Tree
_ E@ 5A5ProtocolAnalyzer]
() Dont care (Snapshat) £k Capture

i Include e
kg Include SYMC
kg Include CONT

() Manual Trig
@ Pattem./Infusion/Trz

Parameters & Include D0B Signals
e ¢ Include Payload of Data Frame
Pattem i [—@ Tliggel. [Mon Seq.u.enliaI]
@ Device Sleen [Rising Edge)
Timer ; Primitive (4P NORMAL]
Timeout ] Settings

m

& Trigger Position in Memory = 50%

- §# Capture Memary Size = 10000 KB

& Primitive Response Timeout = B5000 Dwards)
¢ Speed =AutoSpeed (11, T1,12,T2,12, 73,14, T
¢ Desciambling = Enabled

BExtemal/Manual Trigger
Device Sleep

Bus Condition << Remove

Symbol

Primitive & Align Transmizsion Period = 2043 for S5P, 258 far 5TP
----- &% Connection Details = All Ports

STP Frame

ATA Command -

[ Define Sequential Triager Mode

KoY Ons HtoT:Ons Yo T:Ons

For Help, press F1 TxVout Disabled Initigtor Emulator : Stop Target Emulator : Inactive % Sim

Figure 2.36: Default Trigger Selected

Manual Trigger Mode

To perform a manual trigger, check the Manual Trig radio button. In the Manual Trigger
mode, the analyzer captures bus traffic continually from when you use the Manual Trigger
until you click the Stop Recording button (on the analyzer toolbar), which triggers the

analyzer. Clicking the Manual Trigger '~ button on the application toolbar creates a
Trigger Event and uploads the trace with the specified trigger position.

Any Trigger in Pattern Mode

In Pattern mode, the Analyzer triggers whenever any of the patterns selected for
triggering occurs (an OR condition). The procedure for selecting trigger parameters is
identical to that for selecting capture parameters. All items selected for triggering appear
in the Project Tree.
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To define patterns for triggering, check the Pattern button in the Trigger dialog (see
Figure 2.37 on page 70.)

Teledyne LeCroy SAS SATA Protocal Suite - n=h

@ File Edit Setup Session Analysis View Window Help =121 x|
@ E ¢ Taner | W sammer ”ng ® Recod W 1 EE,&|§|”JQ|Q|

[ -1nPPresrRIprd w lo-|plZsE@ 8 £k il
5 @ |k T fer - co ¥ @ e se sc P\E|

| Capture | Trigger | Settings I Motes | Project Tree

_ B@ SASProtocolAnalyzerl

() Don't care (Snapshat) B@ Capture

(©) Manual Trig @ Include )R

@ Pattem/Infusion,/ Tre

P: H & Include DOB Signals

b Inchude Papload of Data Frame
Pattam o —]@ Trigger [Mon Sequential]
F E Device Sleep (Rising Edge]
Timer [P) Primitive (4IP HORMAL)
Timeout L =] ettings
Extemal/Manual Trigger 3 & Trigger Posttion in Memary = 50%
Device Sleep M o & Capture Memory Size = 10000 KB
— : & Primitive Response Timeout = 65000 Dward(z)
Bus Condtion 22 & Speed = AutoSpeed (1. T1I2. T2 13 T4 T
Symbal & Descrambling = Enabled
Primitive - € Align Transmizsion Period = 2049 for SSP, 258 for STP
----- &% Connection Details = All Ports

STP Frame
ATA Command -

[7] Define Sequential Trigger Mode

JJ oY Ons | HtoT: Ons | YoT:Ons
For Help, press F1 TxVout Disabled Intiator Emulator : Stop Target Emulator : Inactive €8 Sim

Figure 2.37: SAS: Select Patterns for Trigger
The SAS Parameters window displays the following trigger pattern categories:

Timer

Timeout
External/Manual Trigger
Device Sleep

Bus Condition
Symbol

Primitive

STP Frame

ATA Command
ATAPI

Address Frame
SMP Frame

SSP Frame

SCSI Command
Data Pattern
Training Sequence
Protocol Errors

O

o000 o0D0O00O0O0DO0OO0DO0ODOD
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Define Sequential Trigger Mode

This is enabled when more than one pattern is used. It allows for the use of a simple state
machine of “pattern A then pattern B”. When checked, the Count field in each pattern’s

dialog is enabled (see Figure 2.38 on page 71).

FIS Type: IRegisxerHosttD Device | 0x27

[~ Show Peserved and Obsolete

x| Binary

oK I

Parameter Value

Phd Port

C

Command
Features

LBA Low

LBA Mid

LBA High
Device

LBA Low {exp)
LBA Mid {exp)
LBA High (exp)
Features (exp)
Sactor Crunt

EEERRRRRRZETT

FIS Type 0x27: Register Host to Device

-

| c2l I N A [+ 14
T T2 [T [vT4

STP Frame Type il

[~ Show Reserved and Ohsolete

Format
G FIS Type: IReqlslerHDsnuDevlce w27 j € Binary 0K |
® Hexadecimal
Cancel

Parameter | Yalue

P Port

c

Cormmand
Features

LBA Low

LEA Mid

LEA High
Device

LEA Low (exp)
LBA Mid (2xp)
LEA High (exp)
Features (exp)
Sartnr Mount

ERrERERERgEox

FIS Type 0x27: Register Host to Device

Check Al Uncheck Al

| c2l Tl A ] icalll]
VT T2 VT3 VT4

Count
{ Expected number of occurrences on each link:

—

Count field disabled

Figure 2.38: Count Field Dialog

Check All Uncheck All
(%i:n:cted number of accurrences on each link: |1—
Count field enabled

The SATA Parameters window displays the following trigger pattern categories:

Timer
Timeout

O

Device Sleep
Bus Condition
Symbol
Primitive

FIS

STP Frame
ATA Command

ATAPI

Soft Reset
Data Pattern
Protocol Errors

o000 o0oD0o0oDO0OO0DO0OO0DDODOO

External/Manual Trigger

ATA Command Pattern

Note: In packet view, you can right-click on any frame, select Add to Trigger, and add the pattern to
DataPatternCapture to make it a trigger pattern.
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Choosing a Parameter

Either highlight the category and click the Add>> button, or double-click the category, to
open a corresponding definition dialog.

To remove an item, highlight it in the Project Tree, then click the <<Remove button.
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 activates when the
Project runs. If none of the selected triggering conditions occurs during the timer’s active
time, the Analyzer triggers at the end of the time set for the timer.

You can set a timer 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 Pattern window to open the Timer
dialog.

Timer ¥ alue: |1 Milli Seconds

Time Urit Cancel

& milliseconds

" microseconds

Figure 2.39: Timer Dialog
Check a Time Unit, enter the Timer Value, and click OK.
Timeout

Selecting Timeout for the pattern opens the Timeout Pattern dialog.
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Timeout Pattern

Patterm | -

Add = |
Bz Condition
Syrbol Femove << |
Prirnitive
STP Frame
ATA Command
ATAP

Add |
Address Frame oo

Femove << |

SMP Frame
S5P Frame
[=d =g [ P A LI

Mote : Logical DR operator appllied on added events.

Timeout value : |1 & millizeconds

Start Events

End Ewvents

" microseconds

Trigger mode

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

™ Trigger if the timer expires before the 'End Event(s]' occurs)

Maote : Start Events start the timer and repetitions of the Start Events are ighared until the End

Events are encountered or the timer exoires.

o]

Cancel |

Figure 2.40: Timeout Dialog

"Start Events" starts the timer in Timeout Trigger and "End Events" triggers the analyzer (if
first trigger mode is selected) or resets the trigger (if second trigger mode is selected).
Repetitions of the Start Events are ignored until the End Event is encountered or the timer

expires.

Select a pattern for Start Events or End Events, enter a Timeout value, then select Trigger

Mode:

O If End Events occur before timer expires

Q If timer expires before End Events

Note: Timeouts can only be configured from the Timeout Pattern dialog. The Timeout Pattern dialog
allows configuring other patterns as triggers in combination with timeouts. Other pattern dialogs
do not allow configuration of timeouts.

External/Manual Trigger

To set up an external trigger click the External/Manual Trigger category.

External\Manual Trigger

kanual Trig

External Trig
) High &ctive
Lows Active
Togale
Far changing the esternal trig setting,

go ko "Configuration'’ meru and
zelect "External Trig Setting .
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Figure 2.41: External/Manual Trigger Dialog
Device Sleep

To set up Device Sleep click the Device Sleep category. Select Rising Edge or Falling Edge.

Device Sleep @
Device Sleep
)
(@) Rising Edge

Figure 2.42: Device Sleep Dialog

Bus Condition

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

Bus Eondltlons ll

Condmons
0K I
I~ Electical ldle
I~ Electrical Burst Cancel

[~ COMINIT/COMRESET
[~ COMWAKE
[~ COMSAS

Eheck All Uncheck All

Port ID
Vn V2 V3 v 14
Tl FT12 F13 VT4

Check &ll Uncheck &ll

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

Figure 2.43: SAS: Bus Condition Dialog

SAS vs. SATA: SATA Dialog separates the COMINIT and COMRESET check boxes and
replaces COMWAKE with Host COMWAKE and COMSAS with Device COMWAKE.

Check the Conditions to trigger on and click OK.

Note: You can define triggering for specific ports by checking or unchecking Port IDs.
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Symbol
Double-click Symbol in the Patterns window of the Capture Project dialog to open the
Symbol dialog.
© Ksymbol  [k283 7]

K28.3

" D Symbol

Fn Fiz iz Fi
FTT MT2 T3 T4

Check Al Uncheck Al

Count-
| Expected number of occurrences on each link: |1 I

Figure 2.44: SAS: Symbol Dialog

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

To choose a D symbol, click the D symbol option button and enter a Hex value.
Primitive

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

dialog.
Primitive @
Primitive Type Ok
AP MORMAL (I NOT
Canecel
@ Mot Specific To Type Of Connections
Uszed Only Inside 55P And SMP Connections
Used Inside STP Connections
Traffic Speed
V|15 agbps |30 gbps | 6.0 gbps | 12.0 gbps

YN 12 JI13 114
VT T2 WIT3 S T4

Check Al | [ Uncheck Al

Count
Expected number of ococumences oneach link: |1

Figure 2.45: SAS: Primitive Dialog
SAS vs. SATA: SATA Dialog has no radio buttons and has different drop-down options.

Click the down arrow next to the Primitive dropdown list, scroll the list to choose a
primitive on which to trigger, and click OK.

Note: Users need to exclude the ALIGN capture for the SAS SOF / EOF trigger and exclude the XXX

capture for the SATA SOF / EOF trigger, in order for the trigger to precisely display on those
primitives in the Link Data frame.
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Note: Check the box to the right of the Primitive Type to use the logical NOT.

Xl
— Primitive Type

~[™ NOT
| £1P NORMAL = Cancel

&P RESERVED O =
AP RESERVED 1

&P RESERVED 2

AP RESERVED WaITING OM PARTIAL

AP WA TING ON CONMNECTION

AlPWwWaITING OM DEVICE

AP WAITING OM PARTIAL

Ay ALIGH i

Check All Uncheck Al

Count
|7E:-:|:|ected number of occurrences on each link: I‘l

Figure 2.46: SAS: Primitive Selection Choices
SAS vs. SATA: SATA Dialog has different choices.

Primitive Traffic Speed Option (SATA only)

You can change the speed for triggering as well as search by speed for Primitives.

Primitive @
Primitive Type ak
AP MORMAL

v]l:l MNOT

@) Mat Specific To Tppe OF Connections
) Uzed Only Inzide 55P And SMP Connections
1 Uzed Inzide STP Cannechions

Traffic Speed
1.5 gbps 3.0 gbps 5.0 gbps 120 gbpz <wdll—"

#n [¥]12 ¥z [¥]14
M1 @712 T2 [W]T4

| Check&ll || Uncheck Al |

Count
E xpected number of occurences on each link: |4

Figure 2.47: Primitive Dialog
ATA Command

Double-click ATA Command in the Patterns window of the Trigger dialog to open the ATA
Command dialog (see Figure 2.48 on page 77) and (see Figure 2.49 on page 77).
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x4
Format————
Command: | Any Command = j ’7(" Binary

Wwiite Uncorectable Ext 045 -

{* Heradecimal

Cancel |
“wihite M ultiple(C3) 0«C3
I~ ShowF Add LBA(z) to MY Cache Pinned Set 0xBE10
Fluzh WY Cache O=BE.14
MY Cache Disable 0=BE.16 Yalue |;
Cammand| N Cache Enable 0xBE.15
Features Query WY Cache Mizzes 0xBE13
Guery MY Cache Pinned Set 0=BE.12

Sector Ny erove LBA(s] From Ny Cache Pinred 5 04BE,11
Cylinder L{ Returm From MY Cache Power Mode 0BE. 1
Cylinder H| S&t MY Cache Power Mode 0«BE

DEV/Hed Any Command

Sector Mum|exp)

Cylinder Low(exp)
Cylinder Highlexp)

XX ¥

Featureslexp)

Vi Miz iz Vi4
V11 12 W13 VT4

Check Al | Uncheck 41 |

Count
’V Expected number of occurences on each link; I‘I

Figure 2.48: SAS: ATA Command Pattern Dialog
SAS vs. SATA: SATA Dialog has different dropdown options.

£

1~ Format T

‘ " Binary
Cancel

& Hexadecimal

Command: | I

= Show Reserved and(bsolete

Parameter Value
Command %2 Any Command
PM Port bt

VM HI M H2 ¥ H3 W He
bl Dz D3 v D4

Check All Uncheck All

Count
[ Expected number of occurnences on each fink: |1 ‘

Figure 2.49: SATA: ATA Command Dialog

Click the down arrow next to the Command dropdown list, scroll the list to choose a
command to trigger on, and click OK.

A powerful triggering choice is Any Command, which causes the analyzer to trigger on
any ATA command.

Note: The command code and feature set are not the only parameters that describe an
ATA command. For parameters such as LBA and sector count, you must use the ATA Command
Pattern dialog.
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Data Pattern

Double-click Data Pattern in the Patterns window of the Trigger dialog to open the Data
Pattern dialog (see Figure 2.50).

Data Pattern @
@ S5P Hazhed Source SAS Address: ey me;itnary
STP Hashed Destination 5AS Address: S, o [eodesin Cancel

NaT
Data
Data Offzet: 0 Dwards [0-255]
peeeeee Lol ol Dw0
peeeeee D3 ol Dwe2
PR, Dwh FREREREN Dwd
PR, Dw? FREREREN Dwf
PR, Dwd HRHH N, DwB
P Dw1 P Dwl0
PR, Dwl3 FREREREN Dwi2
preeeeee Dwlh ool Dwld

7] 11 712 7113 7114
ZIT1 @12 @13 T4

Check &Il | | Uncheck &l

Count
Expected number of occurences on each link: 1

Figure 2.50: SAS: Data Pattern Dialog

SAS vs. SATA: SATA Dialog shows Port at the top and does not show SSP or STP.
Define the data pattern for triggering and click OK.

Note: When entering the data pattern in the “Data” section of this screen, if you are reading the data
pattern from a recorded trace, you must reverse the order of the bytes listed for each DWORD
entered. For example, if you want to trigger on “00 01 02 03” (as displayed in the trace), you
must enter this DWORD pattern as “03 02 01 00”.

78 Sierra M124 SAS/SATA Protocol Analyzer User Manual



SAS/SATA Software Menus and Toolbars Teledyne LeCroy

Training Sequence

Double-click Training Sequence in the Patterns window of the Trigger dialog to open the
Training Sequence dialog.

Training Seque [ |

Pattern Type: ’)O{)(b, Any VI
Byte\ Bit 7 | 6 | 5 4 | 3 | 2 | 1 | 0
il Pattern Type Reserved
XX X0
1 | Reserved
RO
2 | Reserved
OO,
3 | Reserved
FOROADOOCK

Mn Fr VB [#] 4
FT1 MTt2 T3 [FT4

[ Check Al H UncheckAII]

K
Count

Expected number of occurrences on each link: | 1

Figure 2.51: SAS: Training Sequence Dialog

SAS vs. SATA: Not available in SATA.

Define the training sequence for triggering and click OK.
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Protocol Errors

80

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

Protocol Errors dialog.

e . ==

STFP Signaling Latency Ermor

STF Inwalid State Tranzition [Unexpected Primitive)
STP Inwalid State Tranzition [Frimitive Timeout)
Frame Type Error

Frame Length Ermor

Frame Direction Error

CRC Error

ACKMAK, Timeout

Delimiter Error

Fratocol Emors
SMP Response Time Limit oK
Code Yiolation [—]
Dizparity Error Cancel
ALIGH Error

Check &1l | [Uncheck 41l

@ &l

) 55P
@ 5MP
5 5TP

[# 1 iz [z 4
T T2 T3 T4

| Checkal || Uncheck &l |

Cont
Ewpected number of occurences on each link: 1

Figure 2.52: SAS: Protocol Errors Dialog

SAS vs. SATA: SATA Dialog shows Port and does not show SSP, SMP, or STP radio buttons.

Check the protocol error(s) on which to trigger and click OK.
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ATAPI

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

ATAPI Pattern x|

~Typ Format
ok
i (I
* Hexadecimal Cancel

@ Ay ATAP| Command © MMC-E ¢ SPC4 (5502
12-Byte Command
Par 16-Byte Command Value
Operation Cods | Lona LBA 15-Byte Comruand
P Part ®

Command Type: IAny Command # j

DB Tope [ary OB Type =]

E-Byte Command
I~ Show Reserved 10-Byte Command

Fn M Fiz i
VT W1z 12 14

Check All Uncheck All

Count
(Ekpenlad number of oscurrences an each link: |1 |

Figure 2.53: SAS: ATAPI Patterns Dialog

SAS vs. SATA: SATA Dialog has different dropdown options.

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

Address Frame (SAS only)

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

=
Format
Address Frame Type: !AnyAddress Frame Type | % j [ C Binay OK |
Ay &s5 bl + Hexadecimal c
o ancel

Parameter | Yalue
Address Frame Type Ko ény Addiess Frame Type

Mo V2 Vi3 Vi
MVT1 VT2 W13 T4

Check All Uncheck All

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

Figure 2.54: SAS: Address Frame Type Pattern Dialog
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SAS vs. SATA: Not available in SATA.

Click the down arrow next to the Address Frame Type dropdown list, scroll the list to
choose an address frame type on which to trigger, and click OK.

STP Frame

Double-click STP Frame in the Patterns window of the Trigger dialog to open the STP
Frame Type dialog.

x
Format
FIS Type: I Register Host to Device | Ox27 j " Binary 0K I
Register Host to Device | 0527 " Hexadecimal Cancel
Register Device to Host 034 il
I~ ShowF Set Davit_:e Bits Oxd1
DMA, Activate 0x39
DM Setup 0x41 Value [=
FIS Type g:gTs E“;g tto Device
etup !
PMPot | Data 0446
c Vendor S
Command ®X
Features ®X
Sector Number b
Cyl Low bl
Cyl High *X
Dev/Head xR
Sector Num [exp) hed
Cyl Low [exp) ® =l
Vil M2 Vi3 v 14
VTl FT12 W13 VT4
Check All I Uncheck &ll

Count
’V Expected number of occurrences on each link: l]

Figure 2.55: SATA: FIS Pattern Dialog

Click the down arrow next to the FIS type dropdown list, scroll the list to choose an FIS
type on which to trigger, and click OK.
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SMP Frame (SAS only)

Double-click SMP Frame in the Patterns window of the Trigger dialog to open the SMP
Frame Pattern dialog.

SMP Frame Pattern x|

=
Format

SMP Frame Types - IA SMP Frame Type X j [(‘ Binaty 0K |

Function : o e | Cancel

I~ Show Reserved anooosorere

Parameter Value |
SMP Frame Type : Any SMP Frame Type
Function Any Function j

Fn o Viz M Vi
T VT2 W13 VT4

Check All Uncheck Al

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

Figure 2.56: SAS: SMP Frame Pattern Dialog
SAS vs. SATA: Not available in SATA.

Click the down arrow next to the SMP Frame Types dropdown list and scroll the list to
choose an SMP frame type on which to trigger. Then click the down arrow next to the
Function dropdown list, choose a function, and click OK.

SSP Frame (SAS only)

Double-click SSP Frame in the Patterns window of the Trigger dialog to open the
SSP Frame Pattern dialog.

SSP Frame Type N |
Format
SSP Frame Type: [ any Type X =] | € Binaw
W & Hexadecimal ] |
Data 0kl
I~ Show Reserved g “FEFR DY 045
Command 0x6
Pararn Response 047 Value |
SSP Frame Type | Task 0x16
Destination 545 Address SoBLHbe0000000,
Source SAS Addiess fstanveai it
Changing Data Pointer ?
ReTransmit ?
Rety Data Frames ?
Nurmber of Fill Bytes ?

Tag faeiied
Target Port Transfer Tag el
Data Dffset passcceacd

Mn Mz M Vi
VTl W12 MT13 T4

Check All Uncheck Al

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

Figure 2.57: SAS: SSP Frame Type Dialog
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SAS vs. SATA: Not available in SATA.

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

SCSI Command (SAS only)

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

SCSI Command Pattern

|
Ty Formal
&y SCS! Command © MMES © SBC3 € SHC3 € SPL4 € 8S02 || g (I
£ 052 © ADC3 . Concel |
Cormand Type: [ Ay Command ® = ‘
OB Type  [AnyCOB Type =
SN iy DBT: N

[~ %how Reserveq 5-Byte Command
O-Epte Command
Pai| 12Byte Command
2! 15 Byte Command
Long LB 16-Byts Carnmand

Operation Cods

Tag
Destination Addiess
Source Address
LUN

Fn Wiz W3 Vi
M1 MT2 W13 VT4

Check Al Uncheck &1l

Count

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

Figure 2.58: SAS: SCSI Command Pattern Dialog

SAS vs. SATA: Not available in SATA.

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

Choosing timeout as a trigger condition allows you to define a timer with a timeout value
that is reset to 0 and starts by occurrence of any events that you add to the Start Events
list. You can then add one or more events to the End Events list and then choose a trigger
to occur if an End event occurs before the timer expires, or if the timer expires before the
occurrence of an end event.

You add and define the Start and End events identically to the way that you define and
add patterns to capture.

Timeout Pattern @
Patterm i Start Events
E sternal/Manual Trigger
Device Sleep i Remove <<
Bus Condition 1
Symbol
Prirnitive End Events
FIs
STP Frame =
ATa Command BMEVE
ATA Command Pattern
Mote : Logical OR operator appliied on added events,
Tirmeaut value : 1 @ milizeconds 1 microzeconds

Trigger mode

@) Trigger if the 'End Event[z]' occur(z] before the timer expires
~ Trigaer if the timer expires before the ‘End Event(s]' occur(z]

Mate : Start Events start the timer and repetitions of the Start Events are ignored until the End
Ewents are encountered or the timer expires.

[ (]9 l I Cancel I

Figure 2.59: Timeout Pattern Dialog
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ATA Command Pattern (SATA only)

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

X
Format
Command: | &ry Command ® j " Binary
Check Power Mode 0:ES  ~|| | @ Hexadecimal el
Configure Stream 051
I~ Show H Device Configuration Freeze Lock 0«81.C1 J

Device Configuration Identify 0xB1.C2
Device Corfiguration Restore 0=B1.C0 Value -

Command| Device Corfiguration Set 0:E1.C3

Features |DEvice Reset 08
Download Microcode 0x82

Sector N E ecute Device Disgnastic 0x90

Cylinder Ly Flush Cache O:E7

Cylinder H| Flush Cache Ext OxEA

DEV/Hea Get Media Status 004~

Sector Num(exp) ped

Cylinder Low(exp) pd

Cylinder High{exp] R

Features(exp) XX ;I

VMH [VHZ VH3 W H4

¥ D1

Vb2 VD3 D4

Check All Uncheck All

Counl

Expected number of occunences on each link: I]

Figure 2.60: SATA: ATA Command Pattern Dialog

SAS vs. SATA: Not available in SAS.

Click the down arrow next to the Command list box, choose an ATA command, and click

OK.
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FIS (SATA only)

Double-click Frame Information Structure (FIS) to open the FIS Type selection dialog.

x|
i~ Format 7
Ry Type X x| | ey
Register Host to Device | 0:27 {+ Hexadecimal FoRm
Register Device to Host | 0x34 - LI
o el Set Device Bits Oxa1
| OMa Activate 0:39
DMA Setup 0xd1 Value
FIS Type |BIST 0x58
PIO Setup 0x5F
PMPet |5 0ed6

[V H [ H2 WH: [ H4
VD vp2 WD VD4

Check Al I Uncheck All

Figure 2.61: SATA: FIS Type Dialog
SAS vs. SATA: Not available in SAS.

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

Available FIS Types

O Register Host to Device Q DMA Setup
Q Register Device to Host Q BIST

Q Set Device Bit Q PIO Setup
O DMA Activate QO Data

a Any Type

Note: You cannot trigger on a Vendor FIS.

FIS Pattern (SATA only)

Double-click FIS Pattern to open the FIS Pattern selection dialog (see Figure 2.62 on
page 88).
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x
Format
FIS Type: | Register Host to Device  0x27 j " Binary
& Hexadecimal
Cancel |

I~ Show Reserved and Dbsolete

Parameter Value =
FIS Type 0x27: Register Host to Device
PM Poit
C ?
Command
Features
Sector Number

Cyl Low

Cyl High
Dev/Head
Sector Num [exp)

FEERRERE VX

Cyl Low [exp)

FH [ Hz WM H3 [ H4
D1 D2 D3 D4

Check Al Uncheck All

Figure 2.62: SATA: FIS Pattern Dialog
SAS vs. SATA: Not available in SAS.

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

FIS Pattern

Format—
FIS Type: | Register Host to Device | 0x27 j " Binan
.gister Host to Device | 0x27 (¢ Hexa

Register Device to Host | 0x34

™ ShowF Set Devit_:e Bits (1P
DkA, Activate 0433
DA Setup Dxd1 WYalue
FIS Type IE:ETS g“g? t to Device
etup b
PMPot b ata 0446
C Yendar 2

SATA: FIS Pattern Dialog Choices
SAS vs. SATA: Not available in SAS.

Choose a FIS Type and complete the corresponding dialog.
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ATA Command Pattern (SATA only)

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

ATA Command Pattern X
Format
Command: | &np Command b4 5 " Binary
Check Power Mode 0£5 4| ¢ Hexadecimal Cancel |
Configure Stream 0x51
[~ Show f Device Configuration Freeze Lock 0xB1.C1 J
Device Configuration ldentify 0«B1,C2
Device Configuration Rlestore 0<81,C0 Yalue |L
Command| Device Configuration Set 0xB1.C3
Device Reset 0= 8
Feslums Download Microcode 0x92
Sector NY £ vecute Device Diagnostic 0x30
Cylinder L{ Flush Cache OxE7
Cylinder H| Flush Cache Ext OxEA,
DEV/H uGal Media Status 0xD& %

Sectar Num(exsp)
Culinder Low(exp)
Cylinder Highlexp)

Features(exp)

XX XX

FHI ¥ H2 ¥ HZ W H4
Vpl D2 D3 VD4

Check Al | Uncheck Al

Count
’7 Expected number of occurrences on each link: I1

Figure 2.63: SATA: ATA Command Pattern Dialog
SAS vs. SATA: Not available in SAS.

Click the down arrow next to the Command list box, choose an ATA command, and click
OK.

Soft Reset (SATA only)

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

x|
ot [T
Cancel |

FH FH2 MHI & H4 ance

VDl VD2 D3 v D4

Check all Uncheck All

— Count
Expected number of occurrences on each link: I[\

Figure 2.64: SATA: Soft Reset Dialog

SAS vs. SATA: Not available in SAS.
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Sequential Trigger Mode

In the Sequential Trigger mode, triggering occurs whenever the system detects a specific
sequence of patterns. The order in which you define triggering patterns establishes the
sequence. You must define at least two patterns to enable the selection of the sequential
trigger mode.

Note: Primitives and Symbols or Frames occurring very close together on different ports cause an

error in triggering.

Timer

To define a triggering sequence, select more than one pattern, then check the
Define Sequential Trigger Mode check box.

P N
ot iy S e = =
@ File Edit Setup Session Analysis View Window Help _|8| x|
& @ Tener | W dammer || 8| @ Record k.1 |
ML \ | ™ [ ch - ||l | \ ||
Capturs | Trigger | Settings | Motes Froject Tree
_ -8 SASProtocolAnalyzer
2 Dont care (Snapshct) ) Capture (Exclude)
©) Manual Trig & Include 30444
@ Pattem/Infusion/Trz & Include SYMC
& Include CONT
Parameters & Include 008 Signaks
& Include Payload of Data Frame
Patiem o @ Ewcldelde
- %) Trigger (Sequential)
Timer [B) Device Sleep (Rising E dge)
Timeout . [P) Primitive (1P NORMAL)
Extemal/Manual Triager 3 - Sellings
Device Sleep  Trigger Position in Memory = 50%
Add >
 Caplure Memory Size = 10000 KB
Bus Condtion < Remove & Primitive Riesponse Timeout = 65000 Dword(s)
Symbol @ Speed =AutoSpeed (1. T 12 T213 T304 T
Primitive @ & Descrambling = Enabled
& Align Transmission Period = 2043 for S5F, 258 for STP
STP Frame [ &9 Connection Details = All Ports
ATA Command <
Define Sequential Trigger Mods
@ Easyswitch to Advanced mode & Colapsedl | =  Expandal
KoY Ons | KtaT:0ns YtaT:Ons
For Help, press F1 TxVout Disabled Initistor Emulator : Stop Target Emulator : Inactive

Figure 2.65: SAS: Select Sequential Trigger Mode

SAS vs. SATA: SATA Dialog has different patterns.

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 Yalue: |1 Milli Seconds
~ Time Upit—————— Cancel

" miliseconds
" microseconds

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

The definition of patterns for the sequential trigger mode is identical to the Any Trigger
mode, with the following exception:

In the sequential triggering mode, the definition dialogs for these triggering patterns have
an additional setting, to count the number of occurrences. This setting allows you to

specify the number of times that the pattern must occur before triggering or proceeding
in the trigger sequence.

Count
(Expected number of occunences: |1

Figure 2.66: Number of Occurrences Dlalog

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

Triggering Order

As you define and add triggering patterns, they display under the Trigger category in the
Project Tree sequentially, in the order in which you entered them. When the project runs,
the Analyzer detects the occurrence of each pattern in order and triggers on the last one.

You can reorder the sequence of triggering patterns. 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

rigger-On [Sequential)

Other Triggers(Extemal Trig = Positive Edge)
Symbol(K28.3)
Timer[1 Milli Seconds]
Primitive(BROADCAST RESERVED 1)
-[P) Symbol(K28.3)

Settings

<< Remave i & Trigger Position in Memory = 50%

- Capture Memory Space = 200 KB

—

EEEE

R
;]
- -}
-
B
;]
&-@

1} : - Piimitive Response Timeout = 20 DWORD
: & Run Paltein Generator = Off
o ] § Enable 10/8 Decoding

¢ Enable de-scrambling

Figure 2.67: Triggering Order
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Pre-Trigger

You can set the amount of data to capture before and after the trigger, as a

percentage of pre-trigger, between 1% and 99%. Position the pre-trigger slider to a
percentage. This feature allows the evaluation of bus activity leading up to and after the
triggering event. Figure 2.68 illustrates the operation of pre-trigger in data memory.

Pre-trigger data is capture of the specified percentage of data prior to the triggering
event. It cannot be guaranteed and may be 0. This can occur when the triggering event
occurs before storing the required amount of pre-trigger event data. In such a case, the
data display shows 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 2.68: Pre-Trigger Example, 20% Pre-Trigger
2.2.16 Project Settings

To set project options, click the Settings tab (see Figure 2.69 on page 93).
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Lyetings | Notes

Trace Memony Status:
Trigger Posttion In Memary | 5 1

() Entire Memory ?’ 59
i@ Partial Memory [MIE KB (Upto 1024 MB)
() Segmerted Memary

1 10000

Trace File Name: ¢ wsers'public®documents™ecroy'sas protoct E]

[] Don't upload trace and open upload manager automatically

[] Ao Run Mumber of Bun ;20

Anahyzer Settings

Primitive Response Timeout: 65000 DWORD (] Show X300

[7] Dizable descrambling

HOLD/HOLDA Response Timeout 235 Pack training sequence

ALIGM Trangmission Period:

(7) 2048 for S5P, 256 for STP

© 2049for SSP. 258for STP L Protocol Emor Mask ... |

Speed

111, T1:  |AutoSpeed - #13. T3 |AutoSpeed -
V2. T2 |aoSpeed V4. T4 |pmtoSpeed +

[F‘urt Currfigumtiun] [ ML Setting ]

Figure 2.69: SAS: Setting Project Options

SAS vs. SATA: For the ALIGN Transmission Period section, SATA Dialog shows options 256
and 258, and does not show 2048 or 2049.

For Speed, SATA Dialog shows H1, D1 to H4, D4 and does not show |1, T1 to 14, T4.
SATA Dialog does not show MUX Setting button.

SATA dialog shows DevSlp min detection time field to enter the debouncer value.

Memory Settings

The Trace Memory Status section has the following fields.

Trigger Position

Pre-Trigger defaults to 50%, which defines the percentage of data to capture before and
after the triggering event. You can change this percentage by dragging the slider.

Capture of the specified percentage of the data prior to the triggering event cannot be
guaranteed and may be 0. This can occur if the triggering event occurs before storing the
required amount of pre-trigger event data. In such a case, the data display shows fewer
than the specified data points prior to the triggering event. For more detail, (see “Pre-
Trigger” on page 92.)

Note: Trigger Position only works when the triggering option is Pattern.
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In certain cases, when one port is recording traffic and filling up the memory much faster
than another port, you might see traffic appearing only on one port for a while, and the
other port's traffic will only appear later. This occurs as a function of the trigger position,
and is normal, expected behavior of the analyzer.

Trace 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 of Run text box. The capture and
trigger repeat automatically for the specified number of times, and the results are saved
in consecutively numbered Sample.scs files.

Memory Size

In the Protocol Analyzer Settings tab, you can allot memory for the trace recording. Check
Entire Memory to allow recording to use the whole memory, to capture the maximum
amount of trace data. (Minimum size of memory is 2 GB. Maximum size of memory is

16 GB.)

Partial Memory

To reduce the memory size, check Partial Memory and enter a buffer size in kilobytes, up
to the memory size in megabytes.

Note: If the size of a data packet exceeds the buffer memory allocation, the project runs, but no data

capture occurs. You must increase buffer memory size to a value greater than the packet size.

Segmented Memory

Alternatively, you can use Segmented Memory. Enter an integer # of Segment, from 1 to
32, then enter an integer Segment Size in kilobytes, up to the memory size in megabytes
divided by the number of segments. The default segment size is 10 MB.

Each time a trigger condition occurs, the system records a new segment. You can use a
Snapshot or Pattern trigger, but not Manual Trigger. As the same trigger automatically
repeats, the system makes the number of segments that you entered.

Upload Manager

94

To upload segments manually in the Upload Manager, select the Don’t upload segments
and open upload manager automatically checkbox.

To upload segments automatically for display as the system creates them, do not select
the checkbox.

To view segmented trace files, click the Upload Manager ** button, beside the Record
button, to display the Upload Manager dialog (see Figure 2.70 on page 95.)
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x

[w|Sampleseql Upload

Save

el

[elete

—Options

¥ Preview I 3 MBE around segment

trigger position

M

v} o |1 :j
19 9o, =

€ Show Traffic Summatsy
Presiew |
Select all Deselect Al -

Figure 2.70: Upload Manager Dialog

The dialog displays the segments in the format Segment1, Segment2, and so on.

Select segments by clicking the checkbox. You can also Select All or Deselect All
segments.

You can Upload segments for display, Save segments as sample files, and Delete
segments.

The Preview radio button allows a preview of an integer number of megabytes around
the trigger position. You can set the trigger position as a percentage and select the
segment number. Click the radio button to Show Traffic Summary with the preview. To
show the preview, click the Preview button.

2.217 Analyzer Settings

Primitive Response Timeout

The Primitive Response Timeout parameter specifies the number of DWORDs between
two pair primitives after which the analyzer detects a protocol error. Default value is
65000. When host or device sends a primitive, such as X_RDY, HOLD, or WTRM, it expects
device or host to reply with a primitive, such as R_RDY, HOLDA, or R_OK. This parameter
detects FIS Signaling Latency error, between HOLD and HOLDA, and FIS State Transition
error, between X_RDY and R_RDY, between SOF and EOF, or between WTRM and R_OK or
R_ERR.You can set a trigger on these protocol errors.

Disable Scrambling

If checked, causes the Analyzer to assume that no traffic is scrambled. By default, the
Analyzer assumes the scrambling state of the devices under test.
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Show XXXX value
Check this option to display XXXX values.
Pack Training Sequence

Checking this option allows hiding the details of the Training Sequence, which can take up
large portions of the trace unless packed.

ALIGN Transmission Period (differs for SAS and SATA)

Choose the ALIGN Transmission Period for SSP and STP by clicking the corresponding
option button, then open the Protocol Error Mask dialog.

Protocol Error Mask

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

totocol Erors:

SMP Responze Time Limit QK

Code Vialation
Diizparity Error Cancel
ALIGN Error ;J
STP Signaling Latency Ermor

STP Invalid State Trangition [Unexpected Primitive]

-

STP Invalid State Trangition [Primitive Timeout]

Frame Type Error

Frame Length Error

Frame Direction Emor

CRC Emor

ACKAMNAE Timeout

Dizable ‘Dizparity Error' and "Symbol Yiolation' during the Speed negotiation
Delimiter Error

EEEEEEEEEEEEEE

P 2 Check: Disable Protocol eror detection
Checkll Unhesk 21 Un Check: Enable Protocol emor detection

Figure 2.71: Protocol Errors Dialog
Check the Protocol Errors that you want the Analyzer to ignore.

When “RD Error” and “Code violation Error” are set as trigger events:
“RD Error” or “Code violation Error” can occur right after the OOB sequence.
“RD Error” or “Code violation Error” can occur right after the recovery from the PM state.

These errors are mainly caused by the long synchronization time of the analyzer. If these
errors, caused by the Analyzer, become triggers, you cannot detect some other errors
that you really need to detect. To NOT detect the above two errors, enable the software
setting Disable ‘Disparity Error’ and ‘Symbol Violation’ during Speed negotiation. After
this, the code violation is not triggered during the speed negotiation phase, but is
triggered if the violation happens after the speed negotiation phase.

External Trig Out Setting

The Analyzer can send a Low or High external signal when a trigger occurs. Under Setup
select External Trig Setting to choose Trig Out Setting: High Active, Low Active, or Toggle
from High to Low or Low to High once (3.3 V output). Enter the External TrigOut pulse
width.

96 Sierra M124 SAS/SATA Protocol Analyzer User Manual



SAS/SATA Software Menus and Toolbars Teledyne LeCroy

The pulse width is programmable in the software. The Voltage level is 0 to +3.3 Volt. The
trigger out is derived by NL1757126 buffer. The delay for OOB traffic external trigger out is
190 ns. The delays for non OOB external trigger out are:

Q 12G~380ns
Q 6G~530ns
a 3G~730ns

a 1.5G~1020ns
External Trig In Setting

An external Low or High input signal can cause triggering. Under Setup select External
Trig Setting to choose External Trig In Setting: High Active, Low Active, or Toggle from
High to Low or Low to High once (3.3 V output).

Choose Port Speed

Capture | Trigger | Settings: | Motes
Trace Memory Statues;
Trigger Fosition [n bMermany }
1 Entire Memary 1% 3%
(%) Partial Memony | 10000| KB [Up to 32768 ME)
() Segmented Memaony

Trace File Mame: | chprogram fileshlecroyhzas zata protocol zuite E]

[]Don't upload trace and open upload manager automatically
[ ] &wuto Fun Murnber of Run ;| 20

Analyzer Settingz -
Frimitive Fesponze Timeout: E5000 | DwORD [] Sl 50

HOLD/HOLDA Response TimEu:uut:.EE!E E::Elﬁa?rzzzr:;nﬂzﬁce

ALIGM Tranzmiszion Period:
) 2048 for 55P.256 for STP [ Pratocol Eror Mazk. ... ]
() 2049 for S5P,258 for STP

[F'u:uwer t anagement 5 etting ]

Speed

[#] 11, T1: .-"-"-UtDSPEEd M [#]12. T3 | AutoSpeed |

- |1.5Gh - — 1
Fite.T2 3 05bps (18 T4 [autospend v
6.0Gbps
12.0Gbps
AutoSpeed

Fart Canfig

Figure 2.72: Speed Setting

The default speed is Autospeed. You can also select the port speed from the
drop-down list: 1.5 Gbps, 3.0 Gbps, 6.0 Gbps or 12.0 Gbps.

By selecting Autospeed 6G, you can limit the port speed to 6 Gbps, to eliminate the
possibility of some speed-related errors.
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Note: If a Port ID check box has no check, the analyzer does not capture any patterns for that port. The
system allocates trace memory for that port to its adjacent port, for example: 11, T1<->12, T2 or

13, T3 <-> 14, T4.

Ports Configuration
Click the Port Configuration button to display the Set Port Configuration dialog.

Set Port Configuration il
Available Functionality by Setup and licensed oK I

Initiator Emulator Jammer Trainer

Analyzer Target Emulator
3 Available 0 Available 3 Available 0 Available 0 Available Cancel
Outof4 Outof O Outof4 Out of 0 Out of 0
Ports Configuration for Current
Type Serial Num Ports Assignment
Sierra M124 64937 (0xFDAQ) 01: € 02: - 03 - 04 - -

Figure 2.73: SAS: Set Port Configuration Dialog
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The dialog shows the current port configuration. To select a port configuration, click the
down arrow to display the Select Port Configuration dialog.

Select Port Configuration il

All |

r~ Configurations Filter:

[v Analyzer [v" Emulator [~ Jamrmer [~ Traimer

All valid port configurations SN: 64937 (0xFDAD)

Port 01 | Port 02 | Port 03 | Port 04
A JiE] - - -
LA JIE LA JIE] LA JIE] LA IE

Close
4

Figure 2.74: SAS: Select Port Configuration Dialog

Port configuration depends on the application you run. Use the checkboxes at the top to
filter the list of port configurations by the required function.

Note: To display the current Port Configuration, click the green button in the lower right corner to
display the Port Status window (see “Port Status” on page 195).
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2.2.18 Add a Project Note

To enter and save information about the current project, click the Notes tab and enter

2.2.19

the data about the project.

Pre-Trigger Captulel Trigger' Post-Trigger Capture | Settings  Motes I

Project Mame: | e

Mote: d

Creation D ate: |DB:D4:1 3 on Tuesday, Jul-08-08

Last Modified: |Not saved pet.

Last Fun: |N ok U et

Project Tree

m SAS5ProtocolAnalyzer2 -
D)
g Include 3905

g Include SATA_SYNC

g Include SATA_CONT

g Include O0B Signal:

g Include Payload of Data Frame
g Exclude Idie

E

@@ Easy.switch to Advanced mode |

Figure 2.75: Project Notes Tab

Advanced Mode (User-Defined)

Advanced Mode expands Analysis capability by allowing you to program complex

triggering and data capture projects.

The Advanced Mode is a state machine with up to 23 different states. You can program

each state individually to:

e

- Eventhing] Exclude NOTIFY]
- Include 344

- @ Include SATA_SYMC

- @ Include SATA_CONT

- ¢ Include D0 Signalz

- @ Include Payload of Data Frame
- ¢ Include RRDY

- g Exclude Idle

& Trigger Position in Memaony = 50%

- g Capture Memary Size = 10000 KB

& Primitive Response Timeout = 65000 Dward(s)

- Speed = AutaSpeed (11 T1L1Z. T2.13, 73,14, T4)

- g Descrambling = Enabled

- & Align Transmission Period = 2043 for SSP, 258 for ST

Pre-Trigger Capture [Exclude)

Trigger [Mon Sequential)
Post-Trigger Capture

Settings

C ion Details = Simulation Mode |

© Colapsedl | = Ewpandan |

Q Trigger on a different event or trigger unconditionally.
O Capture Everything, Nothing, or a user-defined pattern.

Q Include up to three ELSE IF statements, allowing a jump to any other state based

on a user definition.

O Use up to three timers, which you can set to a maximum value of 42949 ms. You
can set a timer in the state or continue the timer set in the previous state.

Q Output an external trigger High or Low.

Note: In Advanced Mode, events on each link are counted independently. A condition is met if the

number of events on a link equals the defined occurrence.
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Working in Advanced Mode

To start working in the Advanced Mode, click the Easy, Switch to Advanced Mode button

in an open Analyzer window.

@ Easyswitch to Advanced mode

You can:

O

Display the state definition
Set Output Trigger level
Select up to three timers

Set captured data

Set excluded data

Go to next state

Add state

Choose link for Sequencer setup

ODO0O0DO0OO0DO0D0DOO

Advance Mode | Sell\ngsl Mates I

Define the If condition and up to three Else If conditions
Set number of occurrences before trigger

State 0 (S0) , Start D I?
Excluce tems: ldle, Natify Pattemn Cont| Trig |Timer| EstOut | GoTo |
If a |1 El Mo changej Mo Jump j
Else If |1 & Mo changej Mo Jump j
State 1 (51) Else If o (1 & Nochange - | Nodump - |
Capture Everything Else IF a |1 (| Mo changej Mo Jump j
Exclude tems: lde, Motify
Capture - ™ Set capture settings of all states as state 0
" Evenything ¥ Exclude |dle e
= Nathing ™ Esclude OOB Signal {RDY
= Pattem ™ Exclude ALIGN [V Escluds NOTIFY
[~ Exclude SATA_CONT I~ Exclude SATA_SYNC
I Esclude Payload except 0 Dyword(s]
" Include
the follawing Patterns
* Exclude
Pattern
Buz Condition
Frimitive &= >>|
STP Frame
Address Frame
SMP Frame =
5SP Frame
Data Pattern
s Protacol Errars
al 3

For Help, press F1

@ Advanced switch to Easy mads | I Muli Sequencer For: - I 1. 71 vl I ake Same as Curent

@ Add State | = De\eteStatel

[Txout Disabled [Initiator Emulator : Stop

[Target Emulator ; Inactive 45 [Simulation Mode  [Stop

Figure 2.76: SAS: State Programming Dialog
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Advance Mode | Sett\ngsl Motes I

State 0 (S0) . Start

Exclude ftems: Idle

14

A

state 0 [o
Pattern Eunll Tng ‘Timer Ext.Out | GoTo ‘
It a1 = No changej Mo Jump j
Ekelf a1 O No changej Mo Jump j
Eke i a1 O No changej Ha Jump j
Eke lf a1 E Mo changej Mo Jump j
Capture : ™ Set capture setting of all state as state 0
" Everpthing V' Exclude |die
" Nathing ™ Exclude DOB Signal [~ Exclude }0¢2<
& Faltem ™ Exclude CONT I Exclude 5YNC
[ Exclude Payload except lD— Dyard(s)
 Include .
the following Patters
&' Exclude
Pattem
Bus Condition
Priritive: +* >
FIS
FIS Pattern
D ata Patten =«
Protocal Erors

@ Advanced switch to Easy mode | ™ Multi Sequencer  Fort - 11, T1 vl [ &ke Same as Curent

For Help, press F1

& Add State I J&) Delete Slatel

[Tx\out Disabled  [nitistor Emulator @ Stop

Jruum

|Device Emulatar ; Inactive & [Simulation Mode  [Stop

@@

Figure 2.77: SATA: State Programming Dialog

SAS vs. SATA: SATA Dialog removes Exclude ALIGN, Exclude RRDY, and Exclude NOTIFY.
SATA Dialog replaces Exclude SATA_CONT with Exclude CONT and Exclude SATA_SYNC

with Exclude SYNC.

SATA Dialog has patterns Bus Condition, Primitive, FIS, FIS Pattern, Data Pattern, and
Protocol Errors and does not have STP Frame, SMP Frame, STP Frame, or Address Frame.

Advancs Mods | Settings | Netes |

State 0 (SD) . Start

Capture Everything
Exclude ftems: idie, Notify

"

Address Frame (Open) then Go To State 1

State 1 (31)

state 3 |:|

Primitive (OPEN ACCEPT) then Go To Stat.

State 2 (S2)

S0 Capture Everything
Exclude ftems: idie, Notify

Capture Everything
Exclude tems: kdle, Notify

SSP Frame (Command) then Go To State 3

State 3 (53)

% Capture Everything
Exclude ftems: kdle, Notify

{__ Primilive (ACK) then Trig, Ext Out= Ac.. )

[

I~ Ewchude SATA_CONT
I~ Exclude Payload except

Pattern ‘Cont| Trig | Timer Go To
If Frimitive [4CK] -1 = 1 1 MNodump -
Else If @ |1 & Nochange - Modump -
Else If g |1 2] Nochange ~  Modump -
Elself | |1 0 Nochange ~ | MNodump -

‘ Capture :

* Evething ¥ Exclude die I Exclude 544
Cibiia I~ Exclude ODB Signal I™ Exclude ARDY
 Pattem I~ Exchde ALIGN ¥ Exclude NOTIFY

I Exclude SATA_SYNC

@ Advanced switch to Essy mode | [~ Muli Sequencer

[Txout Disabled Tnitiator Emulator : Stoy

For Help, press F1

o s |

£ AddState | 42 Delete State |

[Target Emuiator : Inactive & [Smulation Mode  Stop

a

Figure 2.78: SAS: Advanced Trigger with Multiple Branches
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State Number for Complex Trigger Sequences

To follow the path of complex trigger sequences, you can display state number.

To see state number, in Packet View right-click a link layer packet, show field, and select
state number.

Setting Trigger Conditions

To set the If and Else If trigger condition:

1.

Advance Mode ISattmgsI Notes |

Click the Add Pattern button % for a Pattern field and choose a trigger condition
from the drop-down list.

Pl

State 0 (S0) . Start State 0 l?
Exclude ttems: ldle, Notify Pattern | Cnnl‘ Trig | Timer| ExtOut | Go To |

If o1 O . |Mochange j o Jump j

Eke f [ — a1 ] Ho change j Mo Jump j
State 1 (51) 1 Mo ch o Nod .

z Bl External Trigger & O [ BERTES J O J
Capture Everything Eke f o |1 O . |Mochange j No Jump j
Exclude ttems: ldle, Motify Bus Candition
Symbol

Capture  Primive [~ Set capture settings of all states as state 0

" Evemth TP Frame v Exclude ldle ™ Exchurdr sde

© Mothing  ATA Command [ Exclude OOB Sigral ™ Ewcl

i< Pattern  ATAFI [ Exclude ALIGH W Exclude NOTIFY

Address Frame

[~ Exclude SATA_CONT

™ Exolude SATA_SYNC

™ Exclude Payload except ID— Dword(s)
SMP Frame 0 [k
SS5P Frame the following Patterns

& Exclude
SCSI Command

Pattern
Bus Condi
Prirnitive:

STP Fram:
Address Fi
SMP Fram
S5P Fram:
Data Fatte
Protocal E

Data Pattern
Protocol Errors J

Timer 1 Elapsed
Timer Z Elapsed J
Timer 3 Elapsed

Anything

4 o

@ Advanced switch to Easy mode |l_ MultiSequencer Fort - [17.71 =] | Make Same as Curert |

&) Add State | = DelataStateI

For Help, press F1

\Tx\iuut Disabled |Initiatur Emulator : Stop \Targst Emulator ; Inackive §|Simulatiun Mode |Stop

Figure 2.79: SAS: Choosing a Trigger Condition

2.

Define each selected pattern in the same way as in Easy Mode, as described starting
on page 57. To use a timer, define it first.

Note: You can set a timer for any If or Else If condition.

3.

Sierra M124 SAS/SATA Protocol Analyzer User Manual

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

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

If you choose Pattern, you can select patterns for inclusion or exclusion. Clicking the
Pattern option enables a pattern definition dialog (see Figure 2.80 on page 104).
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Bus Condition

STP Frame ErPs
Address Frame

SMP Frame

5P Frame =«
Data Pattein

Protocol Errars

Figure 2.80: SAS: Choosing a Pattern

6. Choose pattern(s) and click the +>> button to add them for capture or exclusion. You
define each pattern the same way as in Easy mode (see “Defining Patterns” on
page 57).

7. For an output trigger, click the down arrow in the Ext. Out field and choose an
output trigger level. Note: Do not use the LOW setting in Advanced Mode.

8. To go to another state, click the down arrow in the Go To field and select a state. If
no other state has been defined, choose New State to add a state.

2.2.20 Multi - Link Triggering

You can set different triggering for each link. To set different trigger conditions for a link,
check the Multi Sequencer check box and select the link for setup from the Port drop-
down list. Clicking the Make Same as Current button displays a warning: all sequencers
will be changed to have same states as current sequencer. Click Yes to do so.

[V Multi Sequencer Port: 1.T1 ~|

Figure 2.81: SAS: Multi - Link Triggering Setup
2.2.21 Set Timers

You can set and use up to three timers for triggering. You can set each timer for each
state, or set it to continue from one set in the previous state. The timer defined for a
particular state starts when the system enters that state. You can set a timer for any IF or
ELSE IF condition. To set up the timers, click the ellipses in the Timer field next to the IF or
ELSE IF condition in each state and define each of the timers in the Set Timers dialog (see
Figure 2.82 on page 105).
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etrmers x
Timer 1 —
= .
" Continis & Set Timer [0 MiliSeconds | & i micro

Tiner 2 -
- Timer unit .
" Continue (5 Set Times ID MiliSeconds | & wili " micro

-~ Timer 3 -
Tiener unit
" Continue % Set Times IG Mili Seconds | & mli micro

I 'Set Timer i selected at 4 state the limet is teset each time enlefing that state, By selecting
[Continue” the timer will continue the count from previous stabe(s] untl timer elapses.

Tiner may be set at any state az part of ether 17 or “Else I statements.

[ox ] _ cee |

Figure 2.82: Set Timers Dialog

Note: Three timers are available. You have to set and start each timer in order to continue the next
timer. For example, you have to start Timer 1, continue it, then set Timer 2 in order to continue
it. It will not allow you to continue Timer 2 until you first set it.

2.2.22 Timeout
In the Timeout Pattern dialog (see Figure 2.83 on page 106) you can do the following:

Set a Timeout.

Select a Pattern for the Start Event. (Start Event resets the timer.)
Select a Pattern for the End Event.

Enter the Timeout Value in milliseconds or microseconds.

Select a Trigger Mode:

m If End Event occurs before timer expires.

m If timer expires before End Event occurs.

O000O
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E

Timeout Pattern

Pattern 3 Start Events
Extermal Trigger Frirnitive:
== Add s
Busz Condition
Primitive
STP Frame
AT4 Cornmand End Ewents
ATAPI Busz Condition
Address Frame j
SMP Frame
S5P Frame ~

Mate : Logical OR operator applied on added events.

Timeaout walue : ) milliseconds (%) microseconds

Trigger mode

(3) Trigger if the 'End Eventls]' ocour(s) before the timer expires
() Trigger if the timer expires before the 'End Event(s]) occur(s)]

Mate - Start Event(s) resetls) the timer uncanditionally.

[ (]9 ] [ Cancel

Figure 2.83: Timeout Dialog

WARNING: In Advanced Mode, Short State Jump Intervals Can Cause Hardware Queue
Overflow and Corrupt Frames.
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When using Advanced Mode, if too many state jumps occur in a short time, the hardware
gueue can overflow, which may corrupt frames. For example, an infinite loop can cause
many state jumps in a short time. Hardware overflow can occur if interval between state

jumps is less than 60 DWORDs.

In Advanced Mode, infinite loops are usually used to check if an event occurs before a

timeout. In this case, you can use the Timeout dialog to avoid hardware queue overflow.

Advance Mode | Settings | Notes

52

State 0 (50) . Start

Capture Everything
Exclude tems: Idle, Motify

! Bus Condition then Go To State 2

)

State 1 (51)

Capture Everything
Exclude tems: ldle, Motify

{ Primitive (HARD RESET) then Set Timer

Buz Condition then Trig

{ Timet 1 Elapsed then Go To State 0

e

State 2 (52)

Capture Everything

Exclude tems: Idle, Motify

( Primitive (HARD RESET) then Gao To State. ..

!

51

@ Advanced switch to Easy mode |

Pattern
f Primitive [HARD RESET)
Elze If | Bus Condition

ElseIf | Timer 1 Elapsed
Elze If

Capture :
(&) Everything
) Mothing
O Pattern

=000

State 1 [¢

Cont| Trig | Timer  Ext Out GoTo

1 O G) Mochange =| Moldump -
1 B .. |Nochange - Moldump -
1 O Maochange - State ) -
L O

Mo change - Mo Jump -

Exclude [dle

[ Exclude OOB Signal

[ Exclude ALIGH
[]Exclude S&TA_CONT
[[] Exclude Payload except

[ Exclude 554

[] Exclude RRDY
Exclude MOTIFY
[]Exclude SATA_SYNC

Figure 2.84: State Machine with Multiple Patterns and Timer Elapse

5 Add State | &= Delete State

In Figure 2.84, the port detects HARD_RESET, which starts the Timer. When the timer
expires, it jumps to another state. If a trigger occurs between timer start and end, the
captured trace will have corrupt frames because of hardware queue overflow.
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Advance Mode | Settings | Notes Project Tree
State 0 (S0) . Start SIEID i ,3
Capture Everything s Cont| Trig | Timer  Ext.Out GoTo
Exclude tems: Idle, Matify If o | 1 X Mochange »| Stated =
52
{ Buz Condition then Go To State 2 ) Elze If a1 | Mo change - Modump =
Elze If a1 O Nochange - Modump -

State 1 (51) Elze If a1 O Mo change - MoJump -
(Capture Everything 57

Exclude tems: ldle, Matify

50 Capture :
{ Timeout (346 Micro Secondz) then Trig, ... }
(32 Everything Exclude |dle ] Exclude 56544
State 2 (52) (2 Nothing [] Exclude O0OB Signal [ Exclude RRDY
v
@ e O Pattem [ Exclude ALIGN Exclude NOTIFY
[ Exclude S&TA_CONT []Exclude SATA_SYHC
Exclude tems: ldle, Matify
" 1 [] Exclude Payload except
( Primitive (HARD RESET) then Go To State... i
@ Advanced.switch to Easy mods | &) AddState | 4 Delete State

Figure 2.85: State Machine with Timeout Pattern to Replace Timer

To overcome this limitation, use a Timeout Pattern instead of Timer. Figure 2.85 shows
the state machine using Timeout instead of Timer.

Figure 2.86 on page 108 shows the Timeout settings.

Timeout Pattern D—(

Pattern 75 Start Events

Prirnitive
Bus Condition
Symbol

Primitive

STP Frame
ATA Command End Events

ATAR Bus Condition

Address Frame

SMP Frame
S5P Frame -

Mote : Logical OR operator appllied on added events.

Timeout walue : O miliseconds () microseconds

Trigger mode
) Trigger if the 'End Event{s]' ooours] before the timer expires

() Trigger if the: timer expires before the 'End Event(s] occurs)

Mote : Start Event{z] rezet{s] the timer unconditionally.

[ 0k l [ Cancel ]

Figure 2.86: Timeout Settings
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2.2.23

2.3

2.31

Timeout begins when the port detects the Start Event. Timer begins when the port
detects the Hard RESET primitive. In the Trigger Mode window, set the Trigger to trigger
when the port detects the End Event, before the Timeout occurs. In our example, this is
the Bus Condition. Capture begins when the ports detects the Bus Condition before the
Timeout occurs. If the port does not detect the Bus Condition until the Timeout occurs,
the State Machine in Figure 2.85 on page 108 jumps to State 0.

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
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, described starting on page 92.

SAS vs. SATA: For the ALIGN Transmission Period section, SATA Dialog shows options 256
and 258, and does not show 2048 or 2049.

For Speed, SATA Dialog shows H1, D1 to H4, D4 and does not show |1, T1 to 14, T4.
SATA Dialog does not show MUX Setting button.

Notes

To include some descriptive information about the project, click the Notes tab and enter a
brief descriptive note (see “Add a Project Note” on page 100).
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Chapter 3

Display Manipulation

3.1 Viewer Display

After data is captured (Recorded), the Viewer displays a sample file (.scs for SAS and .sts
for SATA) in Packet View.

Connection Rate Features (H) Initistor Connection Tag (H) Destination SAS Address (H)

Source SAS MAddress (H) Source Zone Group (H) Pathvvay Blocked Count (H) Arbitration Wat Time (H) More Compatible Festures (H) CRC(H) Link Data (H) |
oooo

Source SAS Address (H) Source Zone Group (H) Paihway Blocked Count (H) Arbitration Wat Time (H) More Compatible Festures (H) CRC(H) Lirk Drata (H) =
0000 a0

Figure 3.1: SAS: Packet View of .scs Sample File.
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Command Eed Input (H) | |** Hommal output ¢H) ] Phi Part (H) Pratocal Status
0x90 : Bxecute Device Dizgnostic 0x0% : Device Diagnostic

FIS Type | PMPort(H) | C(H) | Command (H) | Feawres(H) | Sector Mumber (H) | CylLow(H) | Cyl High(H) |
| | | \ | | \ | |

Dev/Head (H) | Sector Num (exp) (H) | Cyl Low (exp) (H) | Cyl High (exp) (H) | Features (exp) (H) | Sector Count (H) | Sector Count (exp) (H) | Contral (H) |

Link FIS Tupe ATA Command SecCount (H) Link Data +| Relative Time
1 1 Dx27 : R » %80 : Exacute Davice Diagnestic (n=)

| FIS Type | PMPortH) | I(HY | StauscH) | Emor(H) | Seotor Mumber (M) | Cyl Low(H) | CylHigh(H) | DewiHead (H) |
|

Sector Mum (exp) (H) | Cyl Low (axp) (HY | Cyl High (exp) (H) | Sector Count (H) | Sector Count faxp) (H) | Duration
133 (us)

| ...,

el

el
e
el
il

Figure 3.2: SATA: Packet View of .sts Sample File.

Sratistivs [»

Statistics [

3.11 Quick View

Quick View is enabled as the default setting in Preferences > Trace Viewer tab. Quick
View allows full access to the whole trace more quickly, especially when using a Gigabit
Ethernet connection. However, the trace is NOT written to the host machine’s hard drive.
To save the trace, you must manually click Save.

If you uncheck Quick View in the Preferences > Trace Viewer tab to disable Quick View,
the trace loads more slowly, but is automatically saved to the host machine’s hard drive.
When Quick View is disabled, the Viewer displays successive parts of trace data as they
upload. As soon as a trace part uploads, it is available in all trace views.

If you only need quick successive traces, and do not need to save them, keep the default
setting to enable Quick View.

If you need to save all captured traces, unchecking the Quick View setting loads traces
faster, especially for larger traces and slower connections than Gigabit Ethernet.

To refresh the viewer display with more uploaded data, scroll to the end of the trace,
using scroll bars, page down, arrow down, or CTRL-End. Newly uploaded data then
appears there.

Note: High-level decoding and statistics are available only after the whole trace has uploaded.

The software automatically switches to full trace view after trace uploading finishes.

Note: Users must press CTRL Home to go to the beginning of an uploaded trace, and CTRL End to go to
the end of an uploaded trace.
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3.1.2 Using the Viewer Display

To configure the data viewer display, use the toolbars. You can display the same data in:

Packet view

Spreadsheet view

Column view, with transactions grouped for each active port
Text view, with transactions grouped for each active port
Waveform view

Frame Inspector view

Histogram view

Bus Utilization view

Data Report

Statistical Report view

Power Tracker View (SATA)

o000 o0oD0O0DO00O

O

To change the view type when opening a sample, change the default workspace or save
options in the Preferences dialog.

To toggle among open windows, use CTRL - TAB.
To reverse toggle order, use CTRL - SHIFT - TAB.

To make a frame a trigger pattern, in Packet View, right-click any frame, select
Add to Trigger, and add the pattern to DataPatternCapture.

Viewer Display enables you to also perform the following:

O Decode Assignments (Refer to Decoding Assignments on page 115 for more
details.)

O Compare Two Data Payloads (Refer to Compare Two Data Payloads on page 155
for more details.)

Q Run Verification Scripts (Refer to Running Verification Script Engine (VSE) on
page 157 for more details.)

3.2 Trace Properties

You can view the Trace Properties from the File menu. Click File > Trace Properties, the
Trace Properties dialog displays (see Figure 3.3 on page 114) with the following
information:

Q Software version

Sample file version
Grouping Type

Hardware bin file version
Analyzer armed at
Analyzer triggered at
Sample saved at

Original Capture Project: Open displays the project settings used to capture the
sample.

Licensing Information
Simpass Information

O00O0OO0OO0D

00
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Trace Properties 1[
Software version 4,30, Build 500
Sample file verzion Yerzion 54 Adding optical 0B,
Grouping Type M arrow
Hardware bin file werzion 00 & with Hyw werzion 3 (WP 70,1 GE Memary)
Analyzer armed at Unknown
Analyzer triggered at Unkriowm
Sample zaved at Unknown
Qriginal Capture Project Unknown
Licenzing Information Unknown
Simpaszz Information Unkriowm

Clogze

Figure 3.3: Trace Properties Dialog

3.3  Analysis

The Analysis menu options allows you to see the trace in various views and switch views.

3.3.1  Show Analysis Toolbar

To display the capture in any of the other available views you can make the selection on
the View Type toolbar as shown below or select the menu option under Analysis as
shown in Figure 3.5 on page 115.

Decoding Assignments : : :
Show/Hide Column View Show/Hide Histogram View
Show/Hide Text View Power Tracker
Show/Hide Data Report

Waveform View

NEeBER L%*if &[4

Show/Hide Bus
Utilization View

Compare 2 Data
Show/Hide Spreadsheet View Payloads

Show Hide Fr. Inspector View

Show/Hide Packet View Show/Hide Statistical Report View ~ unning .
Verification Scripts

Figure 3.4: View Type Toolbar
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3.3.2

BIE i

Mavigation Wiew

[
== Packet View

#E Spread Sheet View
Column View
Text View

Frame Inspector View

fee] (D [

Statistical Report
Histogram
Bus Utilization

Data Report

SAS Verification
Compliance Test

T= VSE
Figure 3.5: SAS/SATA Analysis Menu

Decoding Assignments

Decoding Assignments

Figure 3.6: Decoding Assignments Dialog for SAS
Sierra M124 SAS/SATA Protocol Analyzer User Manual

Decoding Assignments . ll
—Hazh Destination SAS Address — SCSI Specs
[C10sFFFF54 MMCE-SPC4
(B0 4, SBLC3-5PC4
L SMC3SPC4
[10-353E67 55C2-5PC4
] 0=EFE1FC SCC2-5PC4
05D2-5PC4
ADC3ISPCY
Add to Assigned List |
—Aszigned SCS1 Specs .
Hash Destination 545 Address | 5Cs1 Spec | f
0x959ER7 SBLC3-5PC4 -
O=FFFF54 SBLC3-5PC4
O=EFB1FC SBLC3-5PC4
OxBOF 48, SBLC3-5PC4
Femove Al
ak I Cancel |

Click on the Decoding Assignments icon L to display the Decoding Assignment dialog.
Check a Hash Destination SAS Address checkbox to select it and select a SCSI Spec(s).

Click the Add to Assigned List button to decode. Select a spec and click Remove it or click
on Remove All to remove all the specs.
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3.3.3

ATAPI Assignment il

ATAP| Azsignment
o pMMC-4
" §5C-2

Pleaze zelect desired Spec to interprete ATAP| packet.

ak I Cancel

Figure 3.7: ATAPI Assignment Dialog for SATA

Packet View
After you select a view, it appears in a separate window. To increase the new window

-—ch
display size, select Analysis > Packet View or, click the | =% Show/Hide Packet View
button.

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

You can rearrange the tiling by clicking Window and choosing Vertical or Horizontal
tiling.

You can customize the color of any operation code field using either of the following two
methods:

ce A Destination Address (H Operation Code | FUANV(H) | FUA(H) | DPO(H) | RDPROTECT(H) | Logical BlockAddress (H)
0x25 : Read (10)
Group Number (H) | Transfer Length (D) | Control () | CDB Padding (H) [*» Fayload Data , 2043 Bytes Task Attrbute | Tag (H) Status. LUN (H)
00 00 00 00 00 00 00 00 00 00 00 00 »>

Metrics 4|

2 Command |= Input (H) = Normal Output (H) E]
36

3.202.946.306 (s) 0x25 Read DMA Ext i
ookmarl

» ATA Command Data , 2048 Bytes PM Port (H) Protocol Status
5 Wetrics +| Show Field >
Hide Field

nnnnn Address (H) | Destination Address (H) ration Code | FUA v
0x25 : Read (10) 0 View Fields
Transfer Length (O) | Control () | CDB Padding (H) [>> ad Data , 2048 Bytes. Add to Trigger
0000 0> [ 00000
Format >
Expand All ATA Crd. Packets

SCSICmd. = Source Address (H) Destination Address (H) Operation Code: FUA_NV Copy Data Logical Block Address (H)
244 b 000001074 0x28 : Read (10) ﬁ Copy Command I
Group Number (H) | Transfer Length (D) | Control (H) | CDB Padding () [* Set Time Stamp Origin » LUN (1)

Color

Color of Read DMA Ext >
»

Time Stamp Format »

Goto »

HioY: Ons | HKioT:Ons | YioT:Ons

— —

1. Right-click on any command field in the trace. Select "Color of ..." option to set the
color for the selected operation code field.
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+ 3G
o [ | [ oo [ _socsomonoss _[emmmonl o[ o[ o[ o [ oo |
Group Number (H} | Transfer Lenath (0) | Control (H) | cDB Padding (H) |=> Payload Data , 2048 Bytes TaskAttribute | Tag (H) Status. LUN (H)
00 00 00 00 00 00 00 00 00 00 00 00 >=
Metrics +|

2 5CSl Cmd Source Address (H) | Destination Address (H) | Operation Code | FUA NV (H) | FUA(H) | DRO(H) | WRPROTECT(H) | Logical
36
3.193.283.680 (5) 441 0X2A Wit (10) 0
Group Number (H} | Transfer Length (D} | Control (H) | CDB Padding (H) [=? TaskAttribute | Tag (H) Status.
i

Prefs =]
E General | Trace Viewer | Spread Sheet View | Column View | Packet View | FUANV (M) | FUAGH) | DPO(H) | ROPROTECT (M) | LogicalBlock Address (H)
El i ’ﬁﬁ’ﬁ
Specific Command Colors (==
Command Color Setting / TaskAttribute | Tag (H) Status LUN (Hy
©) Based on Command Layer ¢ SendKey 000 T 00
© Based on Speciic Command Type [ 2] # Send OFC Infomation

¢ %elCD Speed @
¢ %etRead shead I
|  SetSteaming

@ Start Stop Unit mand 3 Input (H) ] Normal Qutput (H) #
£ & Stop Flay/Scan 2500000400009 00040 00000
[ e

# Sunchionize Cache
@ Test Unit Ready
]
: FUALNV(H) | FUA(H) | DPO(H) | RDPROTECT(H) | LogicalBlockAddress (H)
Command Colors
TaskAftribute | Tag (H) Status LUN (H)
Background /™ Command o 00
Foreground [~
FUA_NV (H FUA(H! DPO (H ROPROTECT (H. Logical Block Address (H
H = “ﬁ”,ﬁ“ﬁ“ﬁg z
TaskAftribute | Tag (H) Status
cancel | [ ok | [ setastactory |

e -

2. Inthe Preferences window, select the Packet View tab. select the "Based on Specific
Command Type" option. In the commands list, search for any command that you
want, and change the background and foreground colors.

Packet View Metrics

The Metrics feature provides quick access to additional information about the packet
data. Click the Metrics + icon as shown in Figure 3.8 to display the details.

[={E

SO00EQC4Z2FBSDO04

Figure 3.8: Packet View Metrics

The following additional information of the packet is displayed when the Metrics field is
expanded. Refer to Figure 3.9 on page 118.

Trp. No. - Number of Transports
The total number of transports that compose this exchange.
Resp. Time - Response Time

The time taken to transmit this command on the link(s) from the beginning of the
first frame in the command to the end of the last frame in the command.

Pld. Bytes - Payload Bytes
The number of payload bytes this operation transferred.

Latency Time
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The time measured from the transmission of the command to the first data
transmitted for this 10 operation.

Data-Stat. Time - Data to Status Time

The time between the end of data transmission for this command and the Status
frame.

Thrpt MB/s- Data Throughput
The payload divided by response time expressed in MB per second.

Duration

The time taken from the first DWord to the last DWord in a line.

Source Address (H) Destination Address (H) Operation Code EYPD (H) CMDDT (H) Page ar OpCode (H) Allocation Length (H) Contr
Task Atribute Tag (H) Status LUM {H3 Trp. Mo. Resp. Time | Pld. Biytes | Duration |
________________ Metrics [-

3 | 527 093 (us) | 95 | BB (n=) |

Figure 3.9: Packet View Metrics Expanded

Copying Packets from a Trace to a Host Emulator Script

This check mark in the illustration below shows packet (s) selected to copy. You can copy
packet(s) from a trace and paste it into a host emulator script. That is why you can only
mark packets that we support in emulator and host side packets. You can also mark
multiple packets by left-clicking and moving the mouse over multiple packets and then
right-click to select them, and paste them in an emulator script.

Redatree Teng
B8 (ns)
| Redatve Time

= r!
R_ROY NORMAL B85 (ns)

| Relatve Time

~ | R_RDY nORMAL (RS 86 (ns)

Source Address (H) Deatnaton Address (H) v}

5 (s oS et .

Transfer Length (H) Control (M) CDB Padding (H) |** Payioad Dats , 10756096 Bytes

Figure 3.10: Packets Selected to Copy

This is applicable only when using M6-4 or M6-2 as only they support emulation.
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Device Sleep (DevSlIp)

The Device Sleep status is displayed throughout the trace by right-clicking and selecting
Device Sleep in Packet View.

Add Bookmark

Show Field [ External Signals
Hide Field State
Add to Trigger Date
Device Sleep
Format 2
Byte Order 3
Copy Data
Set Time Starnp Origin *
Color
Tirne Stamp Format 3
Goto k

Figure 3.11: Right-click Device Sleep Menu.

The trace now displays the Device Sleep fields of all the packets (see Figure 3.12 on
page 119). Current measurement accuracy is +/- 10mA for 5V and lower signals, and +/-
100mA for 12V. Voltage measurement accuracy is +/- 100mV for 5V and lower and +/-
150mV for 12V.

Link Inftiator RD Relative Time |
15G =

8 ALIGN 1 (x258) ——— 1.306 (us)
Link Target RD Relative Time |
15G =

9 ALIGN 1 (x258) —+—+ 5.573 (us)
Link Inftiator RD Relative Time |
15G =

10 ALIGN 1 (x258) ——— 1.306 (us)

T Link Target RD Relative Time
— = 156 B

ALIGN 1 (x258) —— 5.573 (us)

Link Initiator RD Relative Time |
15G =
12 ALIGN 1 (x258) ——+ 1.306 (us)
Link Target RD Relative Time |
15G =
13 ALIGN 1 (x258) == 5.573 (us)
Link Initiator RD Relative Time |
15G =
14 ALIGN 1 (x258) ——s 1.306 (us)
Link Target RD Relative Time |
15G g - |
15 ALIGN 1 (x258) == 5573 (us) 880 (us)
ﬂ’i Initiator RD Relative Time | Device Sleep Duration
15G — _ |

Figure 3.12: Device S'I'éep Fields.
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Viewing Check Condition Sense Data

When a Check Condition error occurs, you can view decode data from it. This info is
shown in Packet View. Under Transport layer, expand Info Unit, then expand Sense Data.
In Column View, check the "Show Field View in Column View" check box in SW settings,
then display Field View while column View is open.

Tag (H} Status Sensze Key ASC ASCOQ (H) > Sensze Data (H)
002 : Check Condition 0x4 : Hardware Error 0x1900: DEFECT LIST ERROR T00004000000000A000000001200060000003339 ﬂ

1 = 1 1 3 1 ;—) H 3
J TLR CONTROL (H) | Hum o Sonee Kap: 004 (Ha dwa[eE”m]|getP0rtTran5ferTag (H) | Data Offset (H) | Info Unit (H)
I | ASC: 0619 | |
ASCO: 0x0
J TLR CONTROL (H) | Num o'rrroyres -t —Tag T —Target Port Transfer Tag (H) | Data Offset (H) |9-) Info Unit (H)

{ | | | | |

Figure 3.13: Check Condition Data.

1. Open Packet View.

e LeCroy SAS SATA Protocol Suite-BETA - [Simulation.sd

Setup Session | Analysis Mavigation View Window Help
& Trainer | [i? Decoding Assignments mnj

Lok | Trp Fpp = E Packet View
Spread Sheet View

E———— :::: —
; Column View ‘—

Text View
Frame Inspector View
+ . IL Wave Farm Yiew e ﬂ
, Fowier Tracker Yiew
-% % ; [ statistical Report

Ly Histogram s
1t t,q: Bus Utilization
@ Data Report
_ 4
Bl ﬁ Compate 2 Data Payloads
SAS Verification 0 04 00 00
Compliance Test

Figure 3.14: Packet view.

2. Show Transport layer.

Hyne LeCroy SAS SATA Protocol Suite-BETA - [Simulation.s

Setup Session  Analysis Navigation View Window Help
| € Triner | W Jammer @l ® Recod W 1l

) | Lo [Tp Rep ~ oo &3 B | 108[s8 s PU

ShowHide Transpaort Packet

3.659.973 (ms)

Figure 3.15: Transport layer.

120 Sierra M124 SAS/SATA Protocol Analyzer User Manual



Analysis Teledyne LeCroy

3. Expand the Information Unit.

The INFDHMATIDN UKIT field contalns
the information unit, the format of which

iz defined by the FRAME TYPE field. The
masimumn size of the INFORMATION UNIT
field B
iz1024 bytes maklng the maxlmum size of |

Info Unit (H}
Figure 3.16: Information unit.

4. Expand Sense Data. The hidden fields are revealed.

[ oooracor | non . acw =
IN NO_DATA: the SENSE DATA field shall
nat be pregent. In RESPOMSE_DATA:

the SENSE DATA field shall not be
present; In SENSE_DATA: the SENSE
DATA field shall contain sense data;

Figure 3.17: Sense data.
= _I_I—I_I_I_I_I—I
| —

Figure 3.18: Figure 3.18: Sense data expanded.
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3.3.4

3.3.5

Changing the Default View

Perform the following steps to change the default view of all trace files to Packet View:

1. Open a trace file.
2. Select the Packet View. Close all other views.

3. Select File > Save Workspace to open a Save As dialog. Save the current workspace
as a .wss file.

Select Setup > Preferences to open the Preferences dialog.
5. In the Default Workspace field, enter the path and name of the workspace .wss file
that you saved in step 3.

Because the default workspace contains only Packet View, the software opens trace files
in Packet View.

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

Analysis > Spreadsheet View or click the % | button on the toolbar.

Frame Commanc
CORMIMIT
T CORMIMIT
CORMIMIT
CORMIMIT
CORMIMIT
CORMIMIT
CORMIMIT
CORMIMIT
CORMIMIT
CORMIMIT
CORMIMIT
CORMIMIT

T2 |
T |
T4 |
3 |
T1 |
T2 |
T4 |

|
|
|
|
I

T3

T2 |

T
T4
T3

Figure 3.19: SAS: Spreadsheet View.

ielgtive Time Fio rame 0 0

4: 0-*H Reg.

FIS &F: PIO Setup
FIS 46: Oata FI5 (512 bytes)

F15 34: O-*H Reg. x de LI

Figure 3.20: SATA: Spreadsheet View.

Right-click a column heading to go to Preferences, make all columns the same width,
choose Time Stamp Format, or Goto a position.

Right-click a column heading to Hide or Show the column. To show the same columns
permanently, select Setup> Preferences > Trace Viewer > As Previously Saved.

Right-click a packet to change the background and foreground color.
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Right-click the column to Add Bookmark or Edit Bookmark, Set Time Stamp Origin, go to
Preferences, choose Time Stamp Format, Change Background (or Foreground) Color, or
Goto a position.

Note: You can double-click a data frame to display the data payload view.

The Status column can show ABRT and UNC status.

Export As Text/Excel

Select File > Export > Export to Text/Excel to open the Save As Text dialog.

For Save As Type, select Text Files or Excel Files.

Select options from With comma delimiter, Export Duration and Save in a Single CSV File.
For Save As Range, select All Packets or enter a cursor range.

Enter a File Name and click Save.

Note: When SpreadSheet View is exported to text, the XFER-Length field is always in hexadecimal

format.

Note: The Export As Excel option is available only for Column View and Spreadsheet View.

Change Format of Logical Block Address (LBA)

3.3.6

You can set different LBA formats in Packet View and Spreadsheet View. To change the
LBA format, right-click the LBA column to display the popup menu, select Format, and
change the format to Decimal, Hexadecimal, or Binary.

In Spreadsheet View, you can also click the Trace Viewer Configuration icon to display the
Trace Viewer Configuration dialog. Expand the Frame List/Spread Sheet View, select
LBA/Sector#, and change the Format. If you cannot change the format there, select the
Link Fields, Transport Fields, ATA Cmd. Fields, or SCSI Cmd. Fields node, select the field
(such as “LBA High”), and then change the Format.

Column View

Column View displays the captured data grouped in columns by port (see Figure 3.21 on
page 124). Each row shows captured DWORDs on different ports related to the
timestamp. It also shows different speed (1.5G, 3G, 6G, 12G) DWORDs. Different DWORD
cell height shows the duration of the DWORD. To display Column View of the current

capture, click Analysis > Column View or click the g‘ button on the toolbar.

You can click the + sign to expand the packet and - sign to collapse the packet. Hovering
over the signs displays a tooltip showing the contents of the packet (see the arrows in
Figure 3.21 on page 124). Right-click a packet to change the background and foreground
color.
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—— L M = | i3 13
02010000 - -
nooooooo Link 159912
CRC: SFCSOSES <lst DW of 10 DWords=>
K/D : K28.5 D24.0 D30.0 D1.4
. EBOAF a8 : 81 1E 18 BC
Y| 108 : 110000 0101 +
110011 0100 -
011110 0100 -
10040E00 10040E00 4
50080580 50050580
089ECD10 089ECD10
LYLYY.Y.YYY LYLYY.YY Y
LYYYY.Y.YYY LYYYY.Y.YYY
02010000 03010000
00000000 00000000
CRC: SFCS0SES CRC: C1CSAFZS
[ Fnar | [ Emar ]

Figure 3.21: SAS: Column View
Right-click in the Column View to display commands:

Q Add Bookmark

Expand All

Preferences

Time Stamp Format (LeCroy Format, Milli Second, Micro Second)

Go to (Trigger Position, X Position, Y Position, Packet Number, Time Stamp, Book-
mark, Begin, End)

Set X-Pointer

Set Y-Pointer

Change Background Color

Change Foreground Color

0O00DO

0O0D0OO

Note: The Column View displays the CRC value. To see different formats (10b, 8b, scrambled, and so
on), select a format by clicking its Tool menu button.

Resize Columns

You can resize the columns in Column View by clicking in the column boundary and
dragging the boundary to a new position.

Rearrange Columns

You can rearrange columns by left-clicking in the column title and then dragging the drag-

. ; oy .
and-drop icon ™ to a new position.

124 Sierra M124 SAS/SATA Protocol Analyzer User Manual



Analysis Teledyne LeCroy

3.3.7 Text View

Text View displays the captured data interpreted as transaction frames, grouped in

columns by port.
|

button on the

To display Text View, select Analysis > Text View or click the
toolbar.

&l Lanes i 1 | 2 | T2 | I3 i’ =
COMIMT | | | | | COMINIT |
COMINT | [5! COMINIT | | |
COMINIT | | | | |
COMIMIT | | | | |
COMINT | | | COMIMIT | | |
COMINT | | | | | COMINIT |
COMINIT | | | | |
COMIMT |
COMINIT COMINIT
COMIIT COMIMIT |
COMINIT | | | | |
COMIMIT | | | | | b
4
Figure 3.22: SAS: Text View
E nes [of] | N |
I=i | TS
| o h Teeq. z T-7H ren. (s o ]
| | &6 |
| P10 Setup (F15 SF) PIO Setup (FIS 5F) | 3G |
| Data FI5 (FI5 46) Data FIS (FIS 461 | 16 |
| || 36 |
[ D-*H Reg. (FI% 24 D->H Reg. (FIS 36 | 3G |
| || 36 |
[ O-7H Req. (FI5 34) D-3H Feg. (FI5 36 | 3G |
| || 3G |
| O-+H Reg. (FI5 34) O->H Reg. (FIS 341 | ] |
[ | 3G |
| O-*H Reg. (FI15 34) O-:H Reg. (FIS 341 | ] |
[ | 3G |
| O-*H Reg. (FI5 34) O-:H Reg. (FIS 341 | 3G |
| | 3G |
[ ] O-3H Reg. (FI5 34 | D-*HPReg. (FIZ 34 | 26 |
D1 | [x DO-7H Reg. (FIS 34 | 3 D-2H Feg. (FIG 36 | 3G |

Figure 3.23: SATA: Text View

Note: The LBA and Tag Number value are shown in the All Lanes column.

3.3.8 Frame Inspector View

Frame Inspector View has lots of information that is available in Packet View, but not
Spreadsheet View, so it is most useful in conjunction with the Spreadsheet View.
This view has the following three tabs:

Spec View:

This view shows the Frame as it would appear in the spec, with the field names and values
spelled out clearly. Fields that are too short to clearly contain the description can be
viewed as tooltips by hovering the mouse over them. Some fields might have a a
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ndex |

Spec View | Field View

lowercase ‘e’ button at the top right corner. Pressing this button displays an ‘expanded’
view of the sub-fields in this field.

Field View:

This view shows, when applicable, a hierarchical display of the selected Packet, with the
relevant fields in each level.

To open a Frame Inspector View of the current capture, select View > Frame Inspector
]

View or click the button on the View Type toolbar.

le =

Hex

B0 B1 | B2 B3 | 12

000000
o0o0om
000002
oo0003
000004
000005
000008
oooooT

126
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00
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00
00
00
41

]
00
]
oo
00
]
0o
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oA
0o
0o
E3
0o
]
oo
13

gp Address Frame Tvpe Device Type  Res Reason Reserved Res..|SM... 5TP...|SS... Reserved Res..|SM... 5TP...|SS... Reserved

oo
00
50
01
00
]
3

Device Name

(0x00) Identify  (0x01) End Dev... 0x00 (0x00) Unknown rea... 0x00 0x00 001 [0x00 | 001 0x00 0x00 000 0x00 | 000 0x00
0x00000000
0x00000000 E‘

SAS Address
0x5000E850

0x00000001

Phy Identifier Bre...Req...Insi...[PA... [SL... Reserved =
000 000|000 | 000 | 0x00 000 0000000

000000000

CRC
0x41551331

Figure 3.24: Frame Inspector View

Waveform Display

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

‘ JdL
Select Analysis > Wave Form View or click the Show/Hide Waveform button on
the toolbar to enable the waveform display (see Figure 3.25 on page 126).

The Compact View shows the OOB Sequence with speed negotiation.

[ Compact =

COMSAS SHW-1

@ COMINIT

COMSAS

1

il o

Figure 3.25: SAS: Waveform View
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Al

v Compact

H1

D1

I
=l

COMRESET COLWARE

cominiT COMINIT COMINIT (O

o

Figure 3.26: SATA: Waveform View

Making a Timing Measurement

Timing measurements are made with two timing cursors T1 and T2. Click the left mouse
button in the gray bar on the top of the waveform display at a point for the T1 cursor, and
the right mouse button at a point for the T2 cursor. The time difference between the
cursors is on a line connecting the two cursors (see Figure 3.27 on page 127).

an

¥ Compact

H1

D1

24.800 [us], N « [

COMRESET (SERTAES

ComMINIT COMINIT COMINIT CORMMAE

tt

Figure 3.27: SATA: Timing Cursors Enabled

Expanded Waveform View

To see a 10x time scale expansion of the waveform, uncheck the Compact View checkbox in
the Waveform View window. The OOB Sequence has speed negotiation (Hardware version 4
or later).

|
o

3.3.10

rc

8.680 [us) ala

K1l

H1

D1

—@1
o e

nnonononon
| WF

o

Figure 3.28: SATA: Expanded Waveform View

Statistical Report

Whenever a captured sample is in the Sample Viewer, a Statistical Report selection in the
Report menu and a Statistical Report Button on the viewer toolbar are enabled. You can
create a Statistical Report for the entire capture or select a portion of it.
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To display a Statistical Report, click the Statistical Report button on the viewer
toolbar or select Report > Statistical Report to display the Select Statistical Report Range
dialog (see Figure 3.29 on page 128).

Select Statistical Report Range @
@ Al Traces
From | T-Cursor To | T-Cursar
From | Link Mo |1 To | Link Mol

Cancel

Figure 3.29: Statistical Report Range Dialog

The default statistical report has All Samples. You can set a specific Statistical report range
between defined cursor positions or events.

Generating Statistical Read/Write Report
To create a statistical read/write page perform the following steps:

1. Click on Setup > Preferences.
Click on the Trace Viewer tab.

3. Check the box Create statistical report read/write page (see Figure 3.30 on
page 129.)
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Preferences...

General | Trace Viewer | Spread Sheet View | Column View | Packet View

Open Trace File In Optimization
@ Defautt Workspace Sampling memory usage optimization
) As Previousty Saved Ciuick View @ Mare Info
[ Switch to CATC Navigation [] Cancel button kills upload immediately
Reverse Link Data [7] Close previous trace file when new trace file opens

[7] Pack Repeated Primitives Create statistical report read /write page

] Scroll Horizontally to Show matched [ Show Guick View Waming
Column In Search
ATA decoding mode
Use new PHY capabilities decoding _
() LBA mode
() CHS mode

@ According to LBA mode in ATA command

[ Cancel ] [ oK ] [ Set as factory

Figure 3.30: Enabling Read/Write Statistical Report

Note: This setting should be enabled before you capture the trace file.

If you have already captured a trace file and want to create a read/write statistical report
for the sample, perform the following steps:
1. Enable the read/write settings as mentioned above.
Open the trace file.
Set the X pointer on the first packet in the viewer.
Set the Y pointer on last packet in the viewer.
Save as the trace file using the X to Y option.

vk wn

Now the saved trace file will contain the read/write statistical report.
Report Between Cursors

Click the option button next to the From cursor selection drop down list. Then click the

From down arrow and choose the 1st cursor, click the To down arrow to choose the 2nd
cursor, and click OK. The resulting report has only the capture between the cursors (see
Figure 3.31 on page 130).

Sierra M124 SAS/SATA Protocol Analyzer User Manual 129



Teledyne LeCroy Analysis

(Al Traces

@) Fram [X—Cursor - ]To [T—Curaor v]

(“)Fram | Link * Mo |1 To |Link * Mo |1

Figure 3.31: Report between Cursors

Report Between Events

Click the option button next to the From the event selection dropdown list, click the
From down arrow to choose the 1st event, then enter the number of its occurrence. Next
click the To down arrow to choose the 2nd event, then enter the number of its
occurrence.

& From |Link =|No 1 To [Link =]t

;lTsA Crnd. OK I Cancel |

Phy Reset

Figure 3.32: SATA: Report between Events
Click OK. The resulting report are limited to the capture between the defined events.

SAS vs. SATA: SAS adds Transport, SCSI Cmd, SMP Cmd, and Task Mng to the drop-down
list and deletes FIS and Phy Reset.

Statistical Report Content

SAS: A complete SAS statistical report consists of the following reports, accessed by
clicking the corresponding tab in the dialog:

General

Bus Condition
Primitive

SSP Transport
SMP Transport
STP Transport
ATA Command
SCSI Command
SMP Command
Task Command
SAS Address
Read/Write Command
Protocol Error
Performance
Lanes

Others

O

o000 O0O0O0DC0OO0DO0OO0DO0ODOO
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SATA: A complete SATA statistical report consists of the following reports, accessed by
clicking the corresponding tab in the dialog:

O

O00D0OO0DO0O0DO0OD0O0ODO

FIS

General
Bus Condition
Primitive

ATA Command

ATAPI Command
Read/Write Command
Protocol Error
Performance
Others

PM Statistic
PM Performance

Note: Results are displayed only for items that have been captured in the sample.

Report Options

Some report categories offer options to display only specific items.These report
categories incorporate drop-down list boxes offering pre-defined and custom options. For
details see Formatting the Statistical Report View on page 146.

General Report

To display the General Report, click the General tab. The General Report displays the
report data in columns with the following information (see Figure 3.33 on page 131).

a

000D

Type: All, Custom, Bus Condition, FIS, Identify Address Frame,
Open Address Frame, SMP Frame, SSP Frame, STP Frame
Direction: All, H->D, D->H, I->T, T->|, or Custom

Duration: All, Custom, or time unit
Count: All, Custom, or a number of occurrences

%: of total count

R

General IPrimilive[ Bus Candilion] FIS ] ATA Cummandl Read/\Wiite Commandl Performancel Dthersl

Mo

Figure 3.33: General Statistical Report
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Type Direction Duration Counk %
all - Al [+ all al |-
FIS H-=D 9,191 893 58 ms 1748 29,70
FIS D-=H 122.484 352 11 ms 4054 68.88
Bus Condition H-=D 62.213333 13 us 32 0.54
Bus Condition D->H 93,506 6658 09 us 52 0.58
0.1318319%6 5886 100.00
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Primitive Report

To display the Primitive Report, click the Primitive tab. The Primitive Report displays
information in the following columns:

O Primitive: All, Custom, Unknown
For SATA: CONT, EOF, HOLD, HOLDA, R_IP, R_OK, R_RDY, SOF, SYNC, WTRM,
X_RDY, ALIGN
FOR SAS: SATA_CONT, SATA_EOF, SATA_R_IP, SATA_R_OK, SATA_R_RDY, SATA_-
SOF, SATA_SYNC, SATA_WTRM, SATA_X_RDY, ACK, EOF, SOF, EOAF, SOAF,
AIP_WAITING_ON_DEVICE,AIP_NORMAL, DONE_NORMAL, READY_NORMAL,
CLOSE_NORMAL, OPEN_ACCEPT, ALIGNO, ALIGN1, NOTIFY_ENABLE_SPINUP

O Direction: All, H->D, D->H, I->T, T->1, or Custom

O Count: All, Custom, or a number of occurrences

O %: of total count

EER o
General Frimitive IBus Condition | FIS | ATA Command | Read/wiite Command | Performance | Others |
Primitive | Direction Count %
Al |w Al [+ al |-
CONT H-=D 1743 2,99
CONT D->H 4054 6.95
EOF H-=D 1748 2,99
EOF D-=H 4054 6,95
HOLD H->D 415 0.71

Figure 3.34: Primitive Report

Bus Condition Report

To display the Bus Condition Report, click the Bus Condition tab. The Bus Condition
Report displays information in the following columns.

0 Bus Condition: All, Custom, Activity On, COMININT/COMRESET, COMSAS, COM-
WAKE, Keep Alive Activity

Q Direction: All, H->D, D->H, I->T, T->I, or Custom

O Count: All, Custom, or a number of occurrences

Q %: of total count

EEICE IR e
Generall Primitive ~ Bus Condition | FIS | ATA Comrnandl Read/wite Command Perlorrnance] Dlhers]
Bus Condition Direction Count %
All - al [+ all - -
Keep Alive Activity H-=D 1 1.19
Activity On H-=D 12 14.29
Activity On D-=H 12 14.29
COMINIT/COMRESET H->D 1 1.19
COMINIT/COMRESET D-=H 28 33.33
COMWAKE H-=D 12 14,29
COMWAKE D->H 12 14.29
COMSAS H->D 6 7.14
84 100,00

Figure 3.35: Bus Condition Report
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ATA Command Report

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

Q@ Command: All, Custom, Check Power Mode, Execute Device Diagnostic,
Flush Cache, Identify Device, Read DMA Ext, Read FPDMA Queue, Set Feature,
Write DMA Ext, Write FPDMA Queue

PM Port

Direction: All, H->D, D->H, |I->T, T->I, or Custom

Number of FIS: All, Custom, or a number

Payload Size: All, Custom, or a number of DWORDs

Status: All, Custom, Incomplete, Normal Output

Timeout: such as All, Custom, N/A, Yes, No (see Time out of ATA Command
Report on page 133)

Duration: All, Custom, or time unit

Count: All, Custom, or a number of occurrences

O %: of total count

ODO0O0DO0OD0O

OO

@% =R A 1 Mave |%-Cursar ¥
General | Piimiive | Bus Condition | FIS  ATA Command | Read/wite Command | Performance | Others |
Command | P Part | Direction | MNumber of FIS | Payvload Size | Status [ Dur ation ‘ Count | % |
Al H - | - 1 A =] a [+ A= al B
Read DMA Ext o H-=D 3 2045 Normal Cutput 37.73333359 us 415 3113
‘Write DMA Ext o H->D 4 2048 Norrnal Output 17.13333321 us 179 13.43
Wrike FPOMA Queued 0 H-=D & 2048 Norrnal Qukput 26.13333321 us 236 17.70
Read FPOMA Queued o H->D S 2043 Normal Qutput 32.106 666 56 us 470 35.26
Identify Device o H-=0 3 512 Morrnal Cutput 30,746 667 G5 us 3 023
Check Power Mode 0 H-=0 z o Mormal Cutput 6,526 666 83 us 3 0.23
Execute Device Diagnostic o H-=D 2 o Normal Output 6,593 33363 us 3 0.23
Flush Cache o H-=0 2 o Norral Cutput 6,746 666 91 us ] 0.75

Figure 3.36: SATA: ATA Command Report
Time out of ATA Command Report

The Time out shows the NCQ time out. It is applicable for only NCQ commands. A
threshold can be set in the "NCQ commands Timeout Threshold", the default value is
1000 pusec (the user can change it to any value). The statistical report provides a "Time
out" report based on this threshold. Any NCQ command that takes more than the given
threshold is flagged as "yes", which means that a timeout occurred for that command.

ATAPI Report

To display the ATAPI Report (see Figure 3.37 on page 134), click the ATAPI tab. The ATAPI
Report displays information in the following columns:

O Command: All, Custom, Inquiry, Mode Sense 10, Read10, Request Sense
Direction: All, H->D, D->H, or Custom

Number of FIS or Number of Transport: All, Custom, or a number
Payload Size: All, Custom, or a number of DWORDs

Status: All, Custom, Check Condition, Good

Duration: All, Custom, or time unit (accumulative)

Count: All, Custom, or a number of occurrences

%: of total count

O0o0D00O0O
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x

=l @ @ @ @ @ ﬁ} @ '::>| of 1 Inguiy ATAPI Command % anelx-tursor 'l
Generall Primitivel FIS I ATA Command ~ ATARI Command F'erformanc:el Dthersl
Comnmand Direction Mumber of FIS | Payload Size Skatus Durakion Counk %Yo
Al - all - al [+ Al - Al - Al [«
Mode Senseld H-=D 1 0 Chedk Condition 37.73333359 us 2 40,00

Request Sense H- 40,00

=0 3 20
T = N N

Good 86.213333 13 us
Good 47,439 995 63 us

0.00017139 100.00

Figure 3.37: SATA: ATAPI Report
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:

Q Protocol Error: All, Custom, Code Violation, CRC Error, Disparity Error, Align-
Notify Error

O Direction: All, H->D, D->H, I->T, T->1, or Custom

Count: All, Custom, or a number of occurrences

Q %: of total count

O

Protocol Exror Direction Count o
All
Code Yiolation
CRC Errar I->=T 1 50,00
2 100,00

Figure 3.38: SAS: Protocol Error Report
Others Report

To display the Others Report (see Figure 3.39 on page 135), click the Others tab. The
Others Report displays information in the following columns:

a Items
m Idle No: Number of idle packets
Payload Size: Total number of payloads in trace files (SCSI + ATA commands)
Sample Time: Sample time
Idle (Initiator): Host idle time
Idle (Target): Device idle time (total)
SSP Bus Utilization: SSP bus utilization time (SSP frames)
SMP Bus Utilization: SSP bus utilization time (SMP frames)
m STP Bus Utilization: SSP bus utilization time (STP frames)
Q Report
m  Countor Time
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Generall Primitivel SSP Transport | SCSI Commandl Task Commandl SAS Addre&sl Performance' Lanes' Pending|0  Others

Items Repork
Idle Mo i]
Pavload Size 3168
Sample Time | 13,333 666 12
Idle 0,000 000 aa
Idle 0,000 000 aa
35P Bus 2,746 666 67
SMP Bus 0,000 000 aa
STP Bus 0,000 000 aa

Figure 3.39: Others Report
SSP Transport Report (SAS)

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:

Q Type: All, Custom, Command, Data, Response, XFER_RDY
Direction: All, I->T, T->1, or Custom

Duration: All, Custom, or time unit

Count: All, Custom, or a number

%: of total count

0O0D0OO

General | Primitive l SMP Transport | STP Transpult] ATA Cu‘nmand] SC51 Command | SMP Command | Task Eomand] 5485 Address] Protocol Error Periormancel Lanesl Dther[

Type Direction Duration Count o
Al |+ Al |+ Al - Al [+
Data T->1 1515053 39 ms 921 30.47
HXFER_RDY T-=1 17.280 000 69 us 229 7.58

Figure 3.40: SAS: SSP Transport Report
SMP Transport Report (SAS)

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:

Q Type: All, Custom, Request, Response
Direction: All, I->T, T->1, or Custom
Duration: All, Custom, or time unit
Count: All, Custom, or a number

%: of total count

0O0D0OO

General | Primitive | SSP Transport it |stP Transpoit | ATA Command | SCSI Command | SMP Command | Task Command | SAS Address | Protocol Error | Peiformance | Lanes | Others |

Tvpe Direction Duration Count o

Al [+ Al [ A ¢ -

Request | B 25 50.00

Response T->I 25 50,00
0.00000627 50 100.00

Figure 3.41: SAS: SMP Transport Report
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STP Transport Report (SAS)

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 (see
Figure 3.42 on page 136):

Q FIS Type: All, Custom, Data, PIO Setup, Register Host To Device,
Register Device To Host

PM Port

Direction: All, I->T, T->1, or Custom

Duration: All, Custom, or time unit

Count: All, Custom, or a number

%: of total count

O00O0O

Genena[l Plirnitive] 55P Transponl SMP Transport | 'i! ATA Cammand' 5Csl Coa'nmand] SMP Cammandl Task Command] 545 Address] Protocol E|r0r| Perforrnancel Lanes] Uthers]

FIS Type PM Port Direction Duration Counk Yo
al [+] al - [+] all [+] Al [+]

Register Host to Device 0 340,293 334 96 us
Register Device to Host i} T->1 352,640 014 65 us 300 30.06
DM& Activate 0 T-=I 102,239 997 86 us 95 9.52

Figure 3.42: SAS: STP Transport Report
SCSI Command Report (SAS)

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:

O Command: All, Custom, Inquiry, Mode Sense6, Pause Resume, Play Audio 10,
Read Capacity, Read10, Receive Diagnostic Results, Send Diagnostic, Write10,
Start Stop Unit, Test Unit Ready, Report Luns, Synchronize Cachel0
Direction: All, I->T, T->I, or Custom

Number of Transport: All, Custom, or a number

Payload Size: All, Custom, or a number of DWORDs

Status: All, Custom, Good, Incomplete, Response Data Present

Task Attribute: Simple

Duration: All, Custom, or time unit

Count: All, Custom, or a number

%: of total count

OO0o0oDO0O0oDO0OD0O

'! SMP Command | Task I:un'rnand] SAS Addressl Protocol Error Pelforrnancel Lanes] Dthsrs[

Command Direction MNumber OF Transport | Payload Size Status Task Attribute Duration Count o
all ﬂ - all u all n all ﬂ - Al n all n
Write10 > 5 Good Simple 1.756 386 64 ms
Inquiry I->T 3 128 Good Simple 960.000 000 00 ns 1 0.0z
Read10 I->T 4 2048 Good Simple 3,351 39990 ms 447 65.33

Figure 3.43: SAS: SCSI Command Report
SMP Command Report (SAS)

To display the SMP Command Report (see Figure 3.44 on page 137), click the SMP
Command tab. The SMP Command Report displays the report data in columns with the
following information:

Q Function: All, Custom, Discover, Report General,
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Report Manufacture Information, Report PHY Error Log
Function Result: SMP Function Accepted

Direction: All, I->T, T->1, or Custom

Duration: All, Custom, or time unit

Count: All, Custom, or a number

%: of total count

O00O0ODO

General | Primitive | SSP Transport | SMP Transport | STP Transpart | ATA Command | SCSI Command ~ SMP Command | Task Command | $45 Address | Frotacol Enror | Performance | Lanes | Others

Function Function Result Direction Duration Counk e
all - all - al |«
Discover SMP Function Accepted I-=T 3.519999 95 us 12 48.00
Report Phy Error Log SMP Function Accepted I->T 2.559999 94 us 12 48.00
0.00000627 25 100,00

Figure 3.44: SAS: SMP Command Report
Task Command Report (SAS)

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:

O Function

Status

Direction: All, I->T, T->I, or Custom
Duration: All, Custom, or time unit
Count: All, Custom, or a number
%: of total count

O0O00OO

General | Frimitive | SSP Transport | SMP Transport | STP Transpart | ATA Command | SCSI Command | SMP Command 545 Address | Protocol Enrar | Performance | Lanes | Others |

Function Status Direction Duration Count e

100,00
100,00

Abort Task Good

0.00000043 1

Figure 3.45: SAS: TASK Command Report
SAS Address Report (SAS)

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. See the following
screen capture:

O Source SAS Address: All, Custom, or an address

Destination SAS Address: All, Custom, or an address

Protocol Type: SMP, SSP, STP

Frame Type: All, Custom, Command, Data, DMA Activate,

Register Host To Device, Register Device To Host, Response, XFER_RDY
Count: All, Custom, or a number

0O0Oo

O

Genesal | Primitive | SSP Transport | SMP Transport | STP Transport | ATA Command | SCSI Command | SMP Command | Task Command  SAS Address I Protocol Ernor | Performance | Lanes | Others |

Source SAS Address

Destination 545 Address

Protocol Type

Frame Type

Count

Al [~]

Al [~]

S000626000001074

A [+]

All

Al [+]

50060560000003C4
S00062B000001074

S000626000001074
50060560000003C4

STP
STP

Reqgister Device to Host
Reaqister Hosk to Device
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Figure 3.46: SAS: SAS Address Report
Lanes Report (SAS)

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

O

a
a
a
a
a
a
a
a
a
a
a

Port

Open Accept: All, Custom, or a number
Open Reject: All, Custom, or a number
AIP Waiting on Con.

Break

SCSI Command: All, Custom, or a number
ATA Command: All, Custom, or a number
SMP Command: All, Custom, or a number
Out Standing Command: All, Custom, or a number
Transfer Bytes: All, Custom, or a number
Link Utilization (time)

Link Utilization%

Port

Open Accept | Open Reject | AIP Waiting on Con, Break SCSI Command | ATA Command | SMP Command | Out Standing Cmd | Transfer Bytes | Link Utilization | Link Utilizal

138

Al [ all - sl [ - all - all - All - all - all -
1 9 0 a i} 6 0 0 1 1] 4,293 334 us 0.03
T1 7 0 a 1} 0 0 0 0 172 5.360000 us 0.03
12z 776 102 0 0 700 300 25 2 661504 4.552893 ms 29.11

Figure 3.47: SAS Lanes Report
Read/Write Command Report (SAS)

To display the Read/Write Command Report (see Figure 3.48 on page 139), click the
Read/Write Command tab. You can enable or disable creation of this page by selecting
Create statistical report read/write page in the Trace Viewer tab (see Trace Viewer Tab
on page 212). The Read/Write Command report displays the report data in columns with
the following information:

O

o000 00000000 D0O

Source SAS Address

Destination SAS Address
Protocol Type
OpCode/Command

Tag

LBA

Sector Count

Xfer Length

Payload Size: All, Custom, or a number of DWORDs
Status: All, Custom, Good
Completion Time

Performance

Standard Deviation

Count: All, Custom, or a number
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Gene{al' Primitivel SSP Trmsponl SMPTranspwt[ STP Transport | ATA Commandl SCSI Corrlnand' SMP Commarld] Task Command | mj‘j SAS Addressl ProtocolErrorl Perfmmmcel Lanes] Dthersl

I Source SAS Address I Destination SAS Address | Protocol Type [ OpCode | Command | Tag ‘ LEA [ Sector Count I wfer Length | Payload size | Skatus | Completion T

- Al All
S00062E000001074 S0060560000003C4 Read DMA Ext Normal Output
S00062E000001074 S000CS00001047E5 55P Write10 0x182 Oxaefaab x4 2048 Good 352,266 662 61
S000626000001074 S000CS00001 04765 55P ReadlD 0x17C Ox1e65352 04 2048 Good 14.481 957 00
S0006ZE000001074 5000CS0000104765 S5F Writel0 0x178 UxZ2a2leas x4 2048 Good 968,693 359 3

Figure 3.48: SAS: Read Write Command Report
Performance Report (SAS)

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

O

Minimum Completion Time

Average Completion Time

Maximum Completion Time

Initiator Bus Utilization

Target Bus Utilization

Efficiency

Total Read Cmd

Total Read (Bytes)

Total Read Duration

Cmd Minimum Read (MB/S)

Cmd Average Read (MB/S)

Cmd Maximum Read (MB/S)

Total Write Cmd

Total Write (Bytes)

Total Write Duration is the sum of all write commands duration.
Cmd Minimum Write (MB/S)

Cmd Average Write (MB/S) is the Total Write (Total payload size of all write com-
mands in sample file in MB) / Total Completion Time (Total completion time of all
write commands in sample file in seconds).

Cmd Maximum Write (MB/S)

Average Byte per SSP Frame

O Average Byte per STP Frame

o000 O0c00O0O0O0DO0OO0DO0ODOD

(W

Genetal| anitive] SSP Transport | SMP Transnolt| STP Transport] ATA Command| SCSI Command | SMP Command | Task I:ommand] SAS Address | Protocol Enor - Performance ILanes| Others |

Min, Compl. Time Avg, Compl. Time Max, Compl. Time Init, Bus Ll Target Bus Util Efficiency Total Read Cmd Total Read({Bytes)

69,293 334 96 us 10,442 747 12 ms 50,291 065 22 ms 4.66 ms 10,97 ms 43.57 655 1331728

Figure 3.49: SAS: Performance Report
Performance Report (SATA)

To display the Performance Report, click the Performance tab. The Performance Report
(see Figure 3.50 on page 140) displays information in the following columns:

Q Minimum Completion Time
O Average Completion Time
Q Maximum Completion Time
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=

o000 o0oD0o0DO0OO0O0ODO0ODOO

0O0OD0O

O

Host Bus Utilization

Device Bus Utilization

Efficiency (%)

Total Read Cmd

Total Read (Bytes)

Total Read Duration

Cmd Minimum Read (MB/S)

Cmd Average Read (MB/S)

Cmd Maximum Read (MB/S)

Total Write Cmd

Total Write (Bytes)

Total Write Duration is the sum of all write commands duration.

Cmd Minimum Write (MB/S)

Cmd Average Write (MB/S) is the Total Write (Total payload size of all write com-
mands in sample file in MB) / Total Completion Time (Total completion time of
all write commands in sample file in seconds).

Cmd Maximum Write (MB/S)

Average Byte Per FIS

FIS Minimum Difference Time

FIS Average Difference Time is the difference between two back to back FIS in
the same link and is the average.

FIS Maximum Difference Time

=1} @ @ =11 @ b ':DI 1 of 1 Code Yiolation Protacol [Sgor Movelx-cursor vl IE

Generall Primitivel FIS I ATA Eommandl Frotocol Enor - Performance | Dthersl

Min. Compl. Time  w

Avg, Compl, Time Max, Compl. Time Host Bus Ukilization Device Bus Ukilization Efficiency Total Read Crnd Total ReadiBryte

363.620 675 47 us

: | >|

363.620 675 47 us 363.620 675 47 us §.16 us 13.40 us 29,34 1 51z

140

HitoY: Ons

Ko T: Ons | WhoT: Ons ‘

Figure 3.50: SATA: Performance Report
FIS Report (SATA)

To display the FIS Report (see Figure 3.51 on page 141), click the FIS tab. The FIS Report
displays information in the following columns:

Q

0000 O

FIS Type: All, Custom, Data, PIO Setup, Register Host To Device,
Register Device To Host

PM Port

Direction: All, H->D, D->H, or Custom

Duration: All, Custom, or time unit (accumulative)

Count: All, Custom, or a number of occurrences

%: of total count
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Figure 3.51: SATA: FIS Report

Queue Command Report (SATA)

EEIETIERAES Move [+
Eenaral] Pﬂ‘mitive] Bus Condition  FIS IATA Eommand] Read/wiite Command Performancel Dthers]
FIS Type PM Port Direction Duration Counk Yo
All - Al [+ Al Al |-
Register Host to Device o H-=D 695,826 660 16 us 1333 22,97
Reqister Device to Host 0 D-=H 761,133 361 82 us 1332 22,96
5et Device Bits 0 D->H 487.066 680 91 us 706 12,17
DMA Activate 0 D->H 214.080 001 83 us 415 7.15
DMA Setup 0 D-=H 574,346 679 69 us 706 12.17
PIO Setup 0 D-=H 5,426 667 21 us S 0.09
Data 0 H->D 2.350 29340 ms 415 7.15
Data 0 D->H 50.023 921 97 ms 890 15,34
0.05511509 5802 100,00

To display the Queue Command Report, click the Queue Command tab. The
Queue Command Report displays information in the following columns:

a

O0O0OD0OD0OO0D

Command: All, Custom, Read DMA Queued

PM Port

Status: All, Custom, Normal Output

Payload Size: All, Custom, or a number of DWORDs

Direction: All, H->D, D->H, or Custom
Duration: All, Custom, or time unit (accumulative)
Count: All, Custom, or a number of occurrences

%: of total count

x|

Figure 3.52: SATA: Queue Command Report
PM Statistic Report (SATA)

To display the PM Statistic Report (see Figure 3.53 on page 142), click the PM Statistic

=[] @ @ @ m % ﬁ} @ '::>| of 1 Inguiry ATAPI Command anelX-Cursor 'I
Generall F'nmit\vel FIS I ATA Command ~ ATARI Command Performancel Dthersl
Command Direction Mumber of FIS | Payload Size Skatus Duration Counk %
Al - Al - Al [+ Al - all - al [+
Mode Sense1d H-=0 1 1] Check Condition 37.733 33359 us 2 40,00
Request Sense H-=D0r 3 20 Good 86,213 33313 us 2 40,00
T I T N I 2T I T
0.00017139 5 100,00

tab. The PM Statistic Report displays information in the following columns:

Request Type: PMREQ_P

a

O0O0OD0OD0OO0D

Q

Sierra M124 SAS/SATA Protocol Analyzer User Manual

Request Port

Response Type: All, Custom, PMACK
Response Time
Request Entering Delay

Response Entering Delay

Wakeup Type

Request DC Idle Time
Response DC Idle Time
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O Request Wakeup Time
O Response Wakeup Time
O Count: All, Custom, or a number

HESR @ 41 = of 1 PMREQ_P PM Statistic Move [ Cusor =

Generaw anltlvei Bus Eondlllon] FIS ] ATA Eommandl Read/wiite Eommand] Protocal Enor] Performance  Ph Statistic l PM Performance} Dthersl

| Request Type | REQ. Part | Response Type | Response Time | REQ, Entering Delay | RESP, Entering Delay | ‘Wakeup Type | REQ. DC Idle Time ‘ RESFP, DC Idle Time | REC Wakeup Time | RESP, Wakeup Time Count

Figure 3.53: SATA: PM Statistic Report
PM Performance Report (SATA)

To display the PM Performance Report, click the PM Performance tab. The
PM Performance Report displays information in the following columns:

Port

Partial Request

Partial ACKed

Partial NACKed

Slumber Request

Slumber ACKed

Slumber NACKed

Partial Time / Slumber Time %
Partial Time / Total Time %
Slumber Time / Total Time %

O

O00DO0OO0ODO0OD0DOO

@@ élﬁ @ ﬁ @ = f MBEE_F" B Statistic MoveiX-Eursor VJ

General] Primitive] Bus Eonditioni FIS ] AT Command | Read write Command ProtocoIEnor] Performance1 P Statistic

1 Others ]

Port Partial Request | Partial ACked | Partial MAked | Slumber Request | Slumber ACked | Slumber Maked | Partial Time [ Slomber Time %% | Partial Time [ Total Time % | Slumber Time [ Total Time %%

AL 1 1 | 0 0 | 0 0 | NjA 0.03 | NjA
i 1 0 0 0 0

Figure 3.54: SATA: PM Performance Report
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Read Write Command Report (SATA)

To display the Read/Write Co

3.3.11

To display the Read/Write Command Report, click the Read/Write Command tab. You can
enable or disable creation of this page by selecting Create statistical report read/write

page in the Trace Viewer tab (see Trace Viewer Tab on page 212). The Read/Write
Command Report displays information in the following columns:

Q

ODO0O0DO0OD0O0OD

Time Stamp

OpCode/Command

LBA

Sector Count
Payload Size: All, Custom, or a number of DWORDs

Status: All, Custom, Good
Completion Time
Count: All, Custom, or a number

ECIE

General' Flirnitlvel Bus Enndition] FIS

@t ¥ |= [

Move IX-Cutsor hd

| ATA Command FRead/ite Command F'e.'lalrnancel Dthersl

Figure 3.55: SATA: Read Write Command Report

Statistical Report Toolbar

a

O0o0O0D0O

Time Stamp OpCode | Command LEA Sector Count Payload size Status Completion Time Cour

All - All - All - Al - All - All - All -
7.086 733 ms Read DMA Ext Ox3e91089 Ox4 2045 Normal Output 23.616 920 47 ms 1
36,192 829 ms Read DMA Ext 0x2061be0 Ox4 2045 MNormal Output 24,622 480 39 ms 1
79,374 199 ms Read DMA Ext 0x20c03dd Ox4 2048 Normal Qutput 5.868 81351 ms 1
87,538 506 ms Read DMA Ext 0x32218fF2 Ox4 2048 MNormal Output 16,215 040 47 ms 1
103,870 239 ms Read DMA Ext 0x3a43e32 Ox4 2048 Mormal Output 15,062 200 55 ms 1
122,003 601 ms Read DMA Ext 0x30f9949 Ox4 2045 Normal Qutput 16,309 919 36 ms 1
138.406 189 ms \Write DMA Ext 0x1d8901F Ox4 2048 Normal Output 6.931 43988 ms 1
145,384 949 ms ‘\Write DMA Ext 0x98739% Ox4 2048 Normal Output 7.563 37357 ms 1

The Statistical Report toolbar provides the following functions accessible by but-
tons on the toolbar:
Export to Excel

Save as Text

Print Report
Print Preview

Report Display Settings
Move to X-Cursor, Y-Cursor, or None

HRH SR e T4 =
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Export as Microsoft® Excel file

@ The Export to Excel button opens the Export to Excel dialog. Choose a folder in
which to save the Excel file, choose an appropriate file name, and click Save.

Save as Text file

which to save the Text file, choose an appropriate file name, and click Save.

@ | The Save as Text button opens the Export to Text dialog. Choose a folder in

Print Statistical Report

and click OK.

é The Print button opens the select printer dialog. Choose an available printer

Print Preview

& The Print Preview button displays a preview of the report to print.

)

[Catalyst Enterprises Inc Serial ATA Apr 14, 2006]
General
Type |Direction Duration Count_ |9
FIS |H-=D 632 136 706 54 us 1000 |4
FIS _|D->H 299.720 001 22 us 999 ¢
0.00102291 1999 |
Primitive:
Primitive Direction  |[Count |
CONT H-=D 1000 |
CONT D->H 999 |
EOF H->D 1000 |
EOF D->H 999 I
HOLD H->D 1000 |
HOLDA H-=D 500 [
R_IP H-=0 1000 |
R_IP D->H 909 |
R Ok H->D 1000 |5
R_RDY H-=D 1000 |
R_RDY D->H 999 |
SOF H-=D 1000 |
SOF C-=H 909 |
SYNC H->D 1000 |
SYNC D->H 999 |
WTRM H-=D 1000 |
WTRM D->H 909 |
H_RODY H->D 1000 |
X ROY D->H 900 [
ALIGN H->D 500 J
16992 |
FIS:
FIS Type FM Port [Direction Duration (Count |9
Register Host to Device 0 H->D 313266 662 60 us 500
Register Device 1o Host 0 C->H 309 693 328 86 us 749
Set Device Bits 0 D->H 90,026 664 73 us 250
Data 1] H->0 319.920 013 43 us 500 |2
0.00102291 1939 |
ATA Command
Command P Port_ [Direction Number of FIS Fayload Size Status Time
VWiite DA Queued 0 2 0

Mormal Quiput A

= Page 1]

Figure 3.56: Sample Print Preview of Report
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Report Display Settings

@ | The Setting button opens the Setting dialog.

You can set up the report columns for display to suit a particular analysis need,
eliminating the need to show/hide columns individually. Use the Setting dialog to
configure the display for each page (see Figure 3.57 and Figure 3.58).

Xl
— Pages — Show\Hide Columns
ol
Aeneral
Prirnitive Wi Type
SSP Transport v Direction
SMP Transpoit
STP Transport
ATA Command
SCSI Command
SMP Command
Task Command
ReadMrite Command
SAS Address
Protocol Error Reports:
E:::;mance w|Duration
Others (vICount
wl%
Check All |
Reset Al |
| oK I Cancel

Figure 3.57: SAS: Statistical Report Column Setting

x|

—Pages——  Show\Hide Columns
e

Laenera

Primitive w|Type

Bus Condition [v|Direction

FIS

ATA Command

Read/wite Command
Performance
Others

Reports:
Duration
Count

%

Check All |
Reset All |

oK I Cancel

Figure 3.58: SATA: Statistical Report Column Setting
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Link With Sample View

When you select a type on any page of the Statistical Report, a set of navigation buttons
allows you to examine each instance of that type in the Sample Viewer.

‘ T4 & ‘={> I 3 of 137 Register Host to Device FIS

The Jump to Previous button goes to the previous instance of the selected type
in the Sample Viewer.

The Jump to Next button goes to the next instance of the selected type in the

& Sample Viewer.
=

The Jump to Specific button goes to the instance specified as N of M items on
the Statistical Report toolbar.

Move IW *|  The Move drop-down list moves to the X-Cursor, Y-Cursor, or None.

3.3.12 Formatting the Statistical Report View

Initially the Statistical Report View contains all of the information in columns, but you can
customize the display by:

Q Filtering columns by item
Q Sorting items by column
Q 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 to display. The default is All. By checking a specific item, you exclude everything
but that item for display.

Type
Al [~]
All ~
L
STP Frame
Open Address Frame
SSP Frame
Identify Address Frame ﬂ

Figure 3.59: SAS: Type
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Choosing Custom allows you to specify more than one item for display (see Figure 3.60).

x
% Show selected items
Identify Address Frame
Open Address Frame Hizeadl]
SMP Frame Reset all
55P Frame
STP Frame

£ Show conditional iterms

Equalto LI IU
Cancel I

Figure 3.60: SAS: Custom Filter

FIS Type

Custom
Reqister Host to Device
Reqister Device to Host —
Set Device Bits

DMA Activate ¥

Figure 3.61: SATA: FIS Type

Choosing Custom allows you to specify more than one item for display (see Figure 3.62 on
page 148).

Sierra M124 SAS/SATA Protocol Analyzer User Manual 147



Teledyne LeCroy Analysis

Custom Filter x|

%+ Show selected items

DM&A Activate

DM Setup Hizadl
Data Reset Al I
PID Setup

Register Device to Host
Register Host ta Device
Set Device Bits

| Show condttional iters

|Equalto L”U
[ ok | canca |

Figure 3.62: SATA: Custom Filter

Check the items to display and click OK.
Sorting Column Content

To sort column content, click the heading for that column. Repeated clicking of the
column heading sorts the column in ascending or descending order.

Type A| Direction Duration Count %
Al - Al |- Al - Al |- e
Open Address Frame I->T 18.39999962 us 69 28.51
SMP Frame T->1 4.53333330 us 17 7.02
SMP Frame I->T 1.8133333% us 17 7.02
S5P Frame T->1 23.12000084 us 53 21.90
S5P Frame I->T 14.48000050 us 35 14.46
STP Frame T->1 B85.89333344 us 34 14.05
STP Frame I->T 703999996 us 17 7.02
0.00015528 242 100,00
Type v| Direction Duration Count %Yo
All - Al |- All - Al |- -
STP Frame I->T 7.03999996 us 17 7.02
STP Frame T->1 85.89333344 us 34 14,05
SSP Frame I->T 14.48000050 us 35 14.46
SSP Frame T->I 23.12000084 us S3 21.90
SMP Frame I->T 1.8133333%9us 17 7.02
SMP Frame T->1 4.93333330 us 17 7.02
Open Address Frame I->T 18.39999962 us 69 28.51
0.00015528 242 100.00

Figure 3.63: Toggling Type Sort Order
Hiding Columns

To hide a column, right-click in the column and choose Hide. To unhide a column, right-
click any column and choose Unhide.
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3.3.13 Histogram View

The Histogram View displays a histogram of frame-type transfers.

To display the Histogram View of the current capture, click Analysis > Histogram View or

click the UIHJ “ button on the toolbar.

8 hmle| o] Euevsred|  zem 3 !

YOO O 0

Figure 3.64: Histogram View

Hide Frames
You can customize the histogram by including only frame types that you want.

To choose frame types to include in the display, click the down arrow on the Frame
button on the Histogram toolbar and check frame types:

TP Frame
STP Fead Data
STP Write Data
S5F Frame
35P Read Data
S5F Write Data
SMP Frame
Address Frame

v
v
v
v
v
v
v

L

Figure 3.65: SAS: Histogram Frames

| w FIS
v Read Data FIS
w Wirite Data FIS

Figure 3.66: SAS: Histogram Frames

Hide Error Frames

Frames with errors are displayed in red. To hide error frames from the histogram, click the

Note: To display the error code of a protocol error, click the error icon (with the red 'x').
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User Defined

You can define additional items for inclusion in the Histogram by clicking the

User Defined
M‘ button to open the User Defined dialog.

User Defined k |
~ I Primitive

[£1P NORMAL =l

& 1ot Speciic o Type Of Connections
= zed Dnly [hside S5F &nd SHP Connections
) Used|Inside TP Conrections

[ Dutside Connections

(]9 I Cancel |

Figure 3.67: SAS: Histogram User Defined Dialog

You can include Primitive and/or Outside Connections frames.
Primitives

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

x
vl

- Primitive

[A1F NORMAL |

4P RESERVED O

4P RESERWED 1

4P RESERVED 2

4P RESERWED wWaAITING ON PARTIAL

AP WAITING ON COMNECTION

| AP wWAITING ON DEVICE

AP WAITING ON PARTIAL

ALIGN 0 x

ak I Cancel |

Figure 3.68: SAS: Choosing a Primitive

x

[+ Primitive

Figure 3.69: SATA: Choosing a Primitive

Check a Connection Type option radio button, if available, and click OK.
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Zoom

3.3.14

(=Y

You can Zoom from x1 to x256.

Bus Utilization View

The Bus Utilization View displays information on pending 0. To display the Bus Utilization
View of the current capture,

click Analysis > Bus Utilization View or click the ||1n_% button on the tool bar.

Pending SCSI IO @@
-

[

Pending I0s(I0s)

1, x -
8,160 8,180 8,200 8,220 8,240 5,260 8,280 5,300 5,320 8,340 8,360 5,350 5,400 5,420 5,440 5,460 5,430 8,500 5,520 5,540 8,560 5,580 8,600 8,620  Time (us

< 3]
|

Figure 3.70: SAS: Bus Utilization View for Pending SCSI 10

|g@la i K s

Pending ATA IO @@

b
= 24)

5]

| v

Ll

6,066,400 6,066,800 6,067,200 6,067,600 6,065,000 6,065,400 6,065,800 6,069,200 6,069,600 6,070,000 6,070,400 6,070,500 Tirme: (us)

|<| [+]

Figure 3.71: SATA: Bus Utilization View for Pending ATA 10
Available Bus Utilization Views are:

O Pending SCSI IO (for SAS)
O Pending ATA 10 (for SATA)

Hovering the mouse over the graph heading displays the graph legend:

0O Go to ATA/SCSI Cmd. #: Jump to command.

Q Synchronize with Trace View: Synchronize all open views to that location in the
trace.

O Fit to Graph Area: Zoom to fit.

O Hide: Do not display the graph.

To synchronize all open views to that location in the trace, double-click the graph.
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Bus Utilization Buttons

The Bus Utilization window has a row of buttons for changing the format of the displayed

data. The buttons have the following functions:

R Horizontal zoom in & Vertical zoom in
K Horizontal zoom out & Vertical zoom out
B Graph Areas Click and Drag zoom
] Presents options for displaying additional Click diagonally to select and
graphs. zoom in on part of the graph.
® Hide graph. = Graph legend (see previous
page)

3.3.15 Data Report

When a captured sample is in the Sample Viewer, the Data Report button is on the
Viewer toolbar, and Data Report is in the Report menu.

The data report displays all the data sent from the host to the device and from the device
to the host. All PIO In =>In commands are grouped as a data packet until the occurrence
of a PIO Out =>0ut command, creating a new data packet.

To display a Data Report, click the E
select Analysis > Data Report.

Data Report button on the Viewer toolbar or

x| )
=) -
—
I. 0
Command Direction |+ ,
_____ = = ——————————————————————— Statistics [
Command Dirsction | = ,
_____ = — Statistics [
0 107 104785 00 0000 00 00 00 00 0000 0000 00 == )
inati Command Direction | > , rati
— - Stetistics [
00 00 00 00 00 00 00 00 00 O
H oY : -136.880.293 (ms] | Hto T -136.880.293 (ms] | Yo T:0fns] |
For Help, press Fi |Tscvout Disabled Tnitiator Emulator : Stop [Target Emulator : Inactive @Bimulﬁhnn Mode [Stop o @ |NUM %

Figure 3.72: SAS: Data Report

Click the Down Arrow in a data field to display Data Report details (see Figure 3.73 on
page 153).
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Data , 2045 Bytes

Data |, 4096 Bytes

=

Statistics

2

H XloY: 136880293 (ms) |

ot T:-136.880.293 [ms)

Source Address (H)

Destination Addrezs (H)

WiaT:0[ng]

0000104785

Cotnmand Direction

Data , 2045 Bytes

For Help, press F1

[Txvout Disabled [Tnitiator Emulator : Stop

[Target Emulator : Inactive @Bimulation Mode  [Stop

Figure 3.73: SAS: Data Report Details

Click the Statistics button

statistics.

Statistics

I

at the end of a row to display data report

x
Command | Number |  Duration  [From LBA[H)| To LBA(H) |
Read DMAEw 2 73.440 () Be2i6 Be2Bta
45730ce9 4530ced

Close

Figure 3.74: SAS: Data Report Statistics

Data Payload View

To display the Data Payload View, double-click a data payload field in a Packet or

Spreadsheet view, or right-click a data payload field and select Open as Data View (see
Figure 3.75 on page 154).
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154

BETENEVILET

£

Layer : FIS
Packet Mo, © 758 ®Hex  OASC  Colurnns in Row: | 16 Calumns -~ | Bytes in Column:] Eyte w
Hexadecimal ABCIT

DUDDDD:EDDDDDDDDUDDDDDDDDUUDDDDDDDDUDDU pOODODO0OO0O0OOO0OOOOOOOO ke
00 O010: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 o0 00 pOooOoO0O0OOoOOO0OOoOOOOOan

00 00z0: 00 00 00 OO 0O 00 00 00 OO0 00 00 00 00 00 00 00 pOooOooDoOOOOOOOOOOO0

00 0030: 00 d0 00 00 a0 00 00 00 a0 ad d0 a0 4o 00 ad oo pOODOOOOOOOOOOOO0O

00 0040: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 o0 oo pOODODO0OO0O0OOO0OOOOOOOO

00 O0EQ: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 o0 00 pOooOoO0O0OOoOOO0OOoOOOOOan

00 00&0: 00 00 00 00 a0 40 00 00 d0 ad d0 a0 40 00 ad oo fOODOO0OO0OO0OOO0OOOOOOO0

00 0070: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 o0 oo pOODoODO0OO0OOOOODOOOOOO

00 00S80: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 o0 oo pOODODO0OO0O0OOO0OOOOOOOO

00 Q020 00 00 00 00 00 00 00 00 00 00 00 00 00 00 o0 00 pOooOoO0O0OOoOOO0OOoOOOOOan

00 00&0: 00 00 00 00 a0 40 00 00 d0 ad d0 a0 40 00 ad oo fOODOO0OO0OO0OOO0OOOOOOO0

00 O0EO: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 o0 oo pOODoODO0OO0OOOOODOOOOOO

00 QOCO: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 o0 00 pOooOoOO0O0OOOO0OOOOOOO

00 00DO: 00 00 00 00 00 00 00 00 OO0 00 00 00 00 00 00 00 pPOooDOooDOoOOOOOOOOOO

00 OOE0Q: 00 00 00 00 a0 40 00 20 a0 ad dd a0 4o 00 ad oo fOODOO0OO0OO0OOO0OOOOOOO0

00 O0FO0: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 o0 oo pOODoODO0OO0OOOOODOOOOOO

00 0100z 00 00 00 00 00 00 00 00 00 00 00 00 00 00 o0 00 pOooOoOO0O0OOOO0OOOOOOO

00 0110: 00 3d0 00 00 a0 40 00 00 d0 ad J0 a0 4o 00 ad oo pOODOOOOOOOOOOOO0O

00 0120: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 o0 oo pOODODO0OO0O0OOO0OOOOOOOO

00 0130: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 o0 oo pOODoODO0OO0OOOOODOOOOOO

00 0140z 00 00 00 00 00 00 00 00 00 00 00 00 00 00 o0 00 pOooOoOO0O0OOOO0OOOOOOO Ews
[ Export ][ Copy Data ] Export data in file

Figure 3.75: Data Payload View

Note: When showing truncated data in the Data Payload View, the truncation points are marked with
a separator placed between payloads. You can get more information about the data exclusion
using the tooltip over the separator.

Note: You can control the number of bytes per line.

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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3.3.16 Compare Two Data Payloads

To compare two data payloads, select two different payload packets, one as reference.
Right-click a payload field in Packet View or a related frame in Text View or Spreadsheet
View to display a menu, then select Set As Reference Data Payload.

Bookmark
Showe Field 3
Hide Field
Format »
Byte Order »
Expand All

Open as data view

Set as Second Data Payload

Right-click a payload field in Packet View or a related frame in Text View or Spreadsheet
View to display a menu, and choose Set as Second Data Payload.

To compare data payloads, click the %
Show/Hide Compare 2 Data Payloads button on the toolbar:

FLI& (H) DPC (H) Logical Block Address (H) Tranzfer Length (H) Cortrol (H)
Task Aftribute Tag (H) Status

@ File Edit View Configuration Project Setup Filkering Report  Toolks Window  Help == x|
EEHE @l EH @ Recod a1 E s PP E R +- 8@

EEE R I D EEEEIER R [ e [ o < g | 1T

x|

ol Operation Code @

LUN (H)

Reladr (H) | Ebp(H) ~

x| E
2 ®Hex Oasol
Layer: Transport Layer: Transport
Packet No: Z14Z @ Dacket No: Z141 ‘&
0000 :540E458E 96EZC401 0SD34AGE 0000 :Z2000000 00000000 01000000
000C :9EEZC401 S40E468E SEEZC401 000C :18000000 00000000 00000000
00lz :00500000 00000000 00500000 00lz :1BO0O00L00 28000000 28000800
00z4 :00000000 26000000 00000000 0024 :18000000 00000000 00000000
0030 :0C0Z5400 52004100 43004E00 0030 :00000000 00000000 3893EEFF
003C :45007E00 31002E00 42004100 003C :64846FFS 081F8000 00000000
0042 :4BOOZEOD 62006100 SALFEO000 0042 :00000000 DO00O0OOO0 00000000
0054 :00000000 701FE000 00000000 0054 :00000000 98000000 00000000
Oos0 :7OLFS000 00000000 38000000 00s0 :01000000 18000000 00000000
00sC :00000000 01000000 18000000 00sC :00000000 ODOOOCOO 28000000
# oY O[ns) #1oT:0[ns) Yo T:0[ns)
For Help, press F1 TaxMout Disabled Initiator Emulator @ Stop Target Emulator : Inactive 48 Simulation Mods | Stop
Figure 3.76: Compare Two Data Payloads
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3.4 Power Tracker View (SATA only)

Click the E Power Tracker View button on the Viewer toolbar or select Analysis >
Power Tracker View. The Power Tracker View displays all the power, current and voltage
information captured while recording a trace as well as the sample time. See Power
Management Setting (SATA only) on page 107 for more information.

The power, voltage and current is displayed on the vertical axis and time on the
horizontal axis. Hover anywhere over the view to display the information pop-up.

Information Pop-up Voltage saved during capture Time Marker
Power measurement - 12v.sts / |E“E“E
i‘ G N | {“‘7 o Bg ‘“"g [Unit 0-12 [Voly v] Power: 4 ullf | ge: -1600 uV Current: -2800 uf |_5

20 - -1583- 239

19— 1584 - 245 -

18 - -i885 - 251 -

Power 4 uW
e T Voltage 1600 uV
Current -2800 uA

16 - -1887 - 283 - .
Sample Time 422,01 us

12 - 1891 - 287 - " !

& i 4 |
141 ises_ 275 :
13- -1590- 281 __.7_._\' /
i /

|

- -1552- 2383 - b
\ /

0- -1553- -2.99-

9. _i534- -3.05-

8. -1585- 3.M-

TL 15— 3.47-

6. 1557 - -3.23-

H- -iga- 330 -

4- -i68H - 336

2- -1EM- -3
Power Voltage Current 00 | i 020 i I ' 010
(UW) (uv) (mA) 0.42 ms | 0.60 ms

4

L lid

Figure 3.77: SATA: Power Tracker View

- The Zoom In button on the toolbar magnifies the data display area on the
screen.

The Zoom In button on the toolbar magnifies the data display area on the
" screen.

b The Zoom By Selection button on the toolbar magnifies the user selected
' area in the view.
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4
4

The Zoom By H Drag button on the toolbar magnifies the area selected by
horizontally dragging and selecting in the view.

Sy,

The Zoom By V Drag button on the toolbar magnifies the area selected by
vertically dragging and selecting in the view.

The Full Screen button on the toolbar Toggles between normal and full
screen view.

The Pointer Mode button on the toolbar changes the cursor to a pointer.

*
Ny
0

The Hand Panning button on the toolbar changes the cursor to a hand for
panning.

1

The Insert Time Marker button on the toolbar enables inserting a time
marker at selected spot in the view (see Figure 3.77 on page 156).

The Sync by Time button on the toolbar toggles between synchronizing and

>4 un-synchronizing all the views by time.
i The Show/Hide Power Tracker types: W, V, A button on the toolbar allows
v || Power the user to select the parameters to view from the list.
v Voltage
v | Current

The Change Power Tracker graph type: W, V, A button on the toolbar allows
the user to select one of the three graph types to view from the list.

Bar
¥ Line
Point
Unit 0 - 12 [Voly . Displays the voltage saved during trace capture. This is selected in

THE I the Power Management Setting dialog (see Power Management

Setting (SATA only) on page 107).

3.5

3.6

Using the Power Expansion Card

You can use the Power Expansion Card to power the drives under test. See Using the
Power Expansion Cards on page 21.

Running Verification Script Engine (VSE)

You can perform custom post-process analysis of the open trace by running a verification
script over the trace. A verification script instructs the application to send trace and
analysis information to the script. A verification script also contains script code, written
using CATC Script Language (CSL) (see the CSL_RefManual.pdf document in the docs
directory of the installation), used to process trace data and output that data in different
formats.
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Note: You may write your own verification scripts to perform custom verification and analysis. For
information on how to write a verification script, see the Verification Script Engine Reference
Manual.

To run a verification script over a trace:

1. Select the main menu item Analysis > VSE or click the Running verification scripts

button E| on the main tool bar. The Run Verification Scripts dialog opens, from
which you choose and then run one or several verification scripts.

LeCroy SAS Protocol Suite - [Run verification script(s) - [C:\Program Files'LeCroy"5AS Protocol Suite’ User Samples - |E||1|

Hﬁn—:FiIe Edit Wiew Configuration Project Setup  Filtering Report  Tools  ‘Window  Help K el
SEHE @1 EN e Bu SR [HT||wEEYLER |+ -8 - [HEE0
= L e R R e B | B

erfication script | Fesult | Example SATA ATAPI Verification Script. Provides an example of processing
mands count of SATA ATAP! traffic at the ATA command level.

samiple_ata_commarids This script counts some specific SCS51 commands that is izsued by ATAPI commands.
sample_ssp_protocol These SCE| commands are counted:
SMP_DiscoverdndR eporTracking Inquiry. Read(10), \Write{10), ModeSelect(10] and ModeSense(10)

JJn T 12 1213 T3] 14 T4|

° Run scripts

ATAPI 5CS1 commands count |

IE‘ Expand Lag u Save Output... | '}@ Settings... | Dane
JJ Hio'Y:Ons | Ao T Ong | YtoT: Ong |
Far Help, press F1 [Txvout Disabled [Initiator Emulator : Stap [Target Emulator : Inactive & [Simulation Mode [Skap £

Figure 3.78: Run Verification Scripts Dialog.

To expand the Log window, click the Expand Log button. The Log window fills the
whole window. To see the Verification Scripts window again, click the Collapse Log
button.

To save output, click the Save Output button.

2. After choosing Settings from the drop-down list or the button, the Settings dialog
displays:
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 Choosze Editor application and editing settings
' Motepad [by default)
" Other...
Fath to the editar,

I Browsze. . |

[™ | Edit all selected scripts it one process

[ Open allincluded files

[ Launch editar application in full screen

Path to the template file for a new zcript

Ic: wprograr fileshlecroyhsas protocal suitehSAS Browsze. . |

r— Display settings

W Show the full path far the trace fil in dislog caption
™ Festore [don't maximize) dialog at star

v Load last output from saved log files when possible
v &ctivate dialog after scripts] stop running

¥ Femember dislog lapout

[ lgnare possible rn-time emars and wamings

— Saving settings

[ Save log files to the falder which is relative to the trace file path

Path to the folder where to save output log files
Ic: wprograr fileshlecroyhsas protocal suitehSAS Browsze. . |

[~ Save logs automatically after scripts stopped running

QK. I Cancel |

Figure 3.79: Run Verification Scripts - Settings Dialog.

Choose the editor application: Notepad or other.

Edit all selected scripts in one process: If the editor supports multiple documents, you
can edit all scripts in the editor.

Open all included files: You can edit included files, as well as the main script.
Launch editor application in full screen: You can use whole screen.
Path to the template file for a new script: You can use a template for the script.

Display Settings can show full trace-file path, restore dialog at start, load last output from
save log files, activate dialog after scripts have run, remember dialog layout, and ignore
errors and warnings.

Saving Settings can save log files to relative file folder, indicate output-log-file path, and
save logs automatically.

3. Click the Run scripts button after you select scripts to run. VSE starts running the
selected verification scripts, shows script report information in the output windows,
and presents the results of verifications in the script list:
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DONE

ample_ata_commands
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SMP_DizcoverhndReporTracking

° Run scripts

ATAPI SCSI commands count |

of SATA ATAP taffic at the ATA command level.

This script counts gome specific SCS1 commands that iz issued by ATAP| commands.
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|

[ATAPI SCSI command Result:
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Figure 3.80: Run Verification Scripts Dialog.
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[Taraet Fralatar « Tnactive &8 Simlation Made  (SFan ¢

4. Right-clicking in the script list displays some additional operations over selected

scripts:

Fiun werification scriph(s)
Edit: script ...

Mesw script .

[ [m ﬁ;

Shaww Grid

Show Description windiow
Show Cutput

Settings. ..

Figure 3.81: Run Verification Scripts - Menu new.
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Run verification script(s): Start running selected script(s).

Edit script: Edit selected scripts in the editor application specified in Editor settings.
New script: Create a new script file using the template specified in Editor settings.
Show Grid: Show/hide a grid in the verification script list.

Show Description window: Show/hide the script description window (Shortcut key F2).
Show Output: Show/hide the script output windows (Shortcut key F3).

Settings: Open a special Setting dialog to specify different settings for VSE.

3.7 Navigation + View Toolbar

The Navigation + View toolbar allows you to navigate, search filter, hide RRDY/all
primitives and unassociated traffic, zoom, tile views and select ports.

2
ﬂn@ﬁl&t@@mﬁﬁwm

|— Trigger Position
¥ Position

||1

T1|I2|T2|I3|T3|I4|T4‘

Y Position
Packet Mo
Tirne Stamp
Bookrnark,
Begin

End

& Single Port ¢ Multiple Ports

The down arrow on the Go To button allows location of cursors or specific
v packets: Trigger Position, X Position, Y Position, Packet Number, Timestamp,
Bookmark, Begin, and End.

a8

The Search button opens the search dialog (see Search on page 179).

The Filtering Setup button opens the Filter dialog (see Filtering on page 166)
and allows you to specify the criteria for filtering the result.

The Enable Disable Filtering button toggles the result between a filtered and
unfiltered view (see Filtering on page 166).

The Filter Idle button toggles the display to show/hide idle packets (see
Filtering on page 166).

The Hide RRDY Primitives button toggles the display to show/hide RRDY
primitives (see Filtering on page 166).

The Hide Unassociated Traffic button toggles the display to show/hide
unassociated traffic (see Filtering on page 166).

The Hide All Primitives button toggles the display to show/hide all primitives
(see Filtering on page 166). Note: When capturing PM traces, you need the
ability to filter the PM primitives so you can find commands quicker.

N EEEHECTE -

Sierra M124 SAS/SATA Protocol Analyzer User Manual 161



Teledyne LeCroy

Navigation + View Toolbar

162

The Zoom In button on the Viewer Setting Toolbar magnifies the data display
area on the screen. Clicking this button in Column or Text View increases
column width only.

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

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

# | |®| ®© B

You can use Tile Horizontally All Views icon or select View > Tile Views to
revert any unintended window docking or sizing, or maximize screen
utilization. This function only tiles views inside a trace window.

Note that there is no command to tile views vertically.

3.71

Go To Menu

Locate Cursors

To quickly locate any cursor within the data viewer display, click the Go To button and
choose the cursor to locate. You can also locate a cursor by selecting Go To from the Edit
menu and choosing the cursor to locate.

0l- o PR

|7 Trigger Position

# Position
% Positian
Packet Mo
Time Skamp
Eookmark
Beqin

End

Figure 3.82: Locate Cursor
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Go to Time Stamp

To locate a timestamp, click the Go To button and choose Timestamp (see the following
screen capture.)

®|-&a PP
|7 Trigger Position

# Position

i Position

Packet Mo

Tirne Skamp

Bookmark

Eegin

End
Figure 3.83: Time Stamp.

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

Go To Time Stamp @

Goto 000 [a.ﬂﬂ [P 00 [=).000 [re]. 000 [ps]. 000 [ns)

[ (] ] | Cancel |

Figure 3.84: Go to Time Stamp.
Bookmarks

Bookmarks are a convenient way to mark a point in the data viewer display by name, so
that you can rapidly return to that point. To create a bookmark, right-click the mouse in
the data viewer area on a packet in which to place the bookmark.

Trigger Posikion
# Position

% Positian
Packet Mo

Time Skamp

Bookmark.

Beqin
End

Figure 3.85: Bookmark.
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Click Bookmark from the fly out menu to open the Bookmark Comment Dialog.

x

Bookmark Mame: I

Bookmark Description:

V' Sort bookmarks by start time

Start Time | Fort | Layer | Packet Mo. | Bookmark | Description |
Add Delete | GoTo | Time Difference: 0
Save Az Print |
& Test  Ewcel
Save As |
Cloze |

Figure 3.86: Bookmark Dialog.

Enter a description for the bookmark and click the Add button. Repeat for additional
bookmarks.

You can save the bookmark as a text file or Excel CSV file.

Note: Column View has a different bookmark mechanism than other views, and you can set a
bookmark on each DWORD in the view. This makes Column View bookmarks unavailable in
other views and vice versa.

Editing a Bookmark

If a packet has a bookmark, you can edit the bookmark by right-clicking the data viewer
area of the packet, selecting the Edit Bookmark command from the
pop-up menu, and changing the information in the Bookmark dialog (see above).

Finding a Bookmark

To find a bookmark in the data viewer display, right-click the mouse in the sample viewer
and select Bookmark (see Figure 3.87 on page 165).
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zl

Bookmark Name: |ATA Command

Bookmatk Description:

¥ Sort bookmarks by start time

Packet Mo.

ATACmd. 5 ATA Command

Add | Delete | GoTo | Time Difference : 0

Save as text | Print |

Close

Figure 3.87: Go To Bookmark Dialog Box

Highlight the bookmark to which to go, then click the Go To button, or
double-click the selection.

Command

0x60 : Read FPDMA Queued

Figure 3.88: Bookmark Found Example in Data Viewer Display

Bookmark Description

To get a quick description of a displayed bookmark, position the tool tip over a bookmark.
The name and description of the bookmark display.

Set Time Stamp Origin

Right-click in the sample viewer to open the fly out menu (see Figure 3.88 on page 165):
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3.7.2

Add Bookmark

Show Field
Hide Field

Yiew Fields
Add to Trigger

Format

Byte Order
Copy Data
Set Time Stamp Ol‘/igin

Color

Time Stamp Format

Goto

3

3

3

iH AL WAEADLE 1M SLumo

nitiater Connection Tag (H})

EDE

@  Absolute
Trigger
Current Position

Based on system time

Figure 3.89: Bookmark Found Example in Data Viewer Display

Highlight Set Time Stamp Origin and choose either Absolute, Trigger, Current Position, or

Based on system time.

Filtering

The Filtering menu and options allow you to modify data in the sample viewer display to
exclude packets with a set of user-defined patterns and show the results in all views.

To set up filtering, you must have a viewer display open.

The Filtering menu has the options:

O

Link Layer (SAS)

FIS Layer (SATA)

OO0o0oDO0O0oDO0OD0O

Enable Filtering (see Enable Filter on page 178)
Filtering (see Filter Setup on page 167)

Transport Layer (SAS)
Application Layer (SAS)
Physical Layer (SATA)

Command Layer (SATA)
Filter Idles (see Filter Idle on page 179)
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3.7.3 Filter Setup

To display the Filter setup dialog, click the _| Filter button on the Viewer tool bar or
select View > Filtering.

Filter Qptions

[T]Command D ata Patterm
Eus Condition

[ Frirvitixe
[Incomplete Frames

[ 4ddress Frames
[C]55F Frames

[C]5MP Frames

[C]STP Frames

[C]5C51 Cammands
[[]5MF Commands

[ Task Management Functions
[(]ATA Commands
[C]5C51 Cammand Status
[5ource 545 Address
[[] Destination 545 Address
[ Pair 545 Address
[EPratocal Ermar

[C]STP Part

[[Tag

[CJATAPI SCS1 Command
[ Device Sleep

Keep Alive Activity
COMIMIT
COMwakE

Filter Type
@ Hide ) Show (| FilterIdie

Filker Logic
Parts () AND Related Items
11 12 @ OR
T1 T2

[] Multilervel Filtering
|z Pair SAS Addreszes

Filter dezcending packets from trace highlight bar.

| Resetél | | Checkall |

[ Save.. ][ Load... ] [ 0K ][ Cancel

Figure 3.90: SAS/SATA: Filter Setup Dialog

You can select or deselect each of the items shown in the Filter Options window for
filtering, by checking or unchecking a corresponding check box. Items not in the current
sample are in shade. See Selectable Filter Options for SAS on page 171 and Selectable
Filter Options for SATA on page 177.

Note: If you select a group, that also selects all child items.

Note: Only packets captured at run time are available for selection for filtering.

Filter Type

You can choose to show or hide the Filter Type items by checking the Show or Hide
option button.
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Note: When capturing PM traces, you need the ability to filter the PM primitives so you can find
commands quicker.

Filtering Direction

You can select items for filtering in a single direction or both directions by checking the
corresponding Port. By default, all ports are enabled. Uncheck the port check boxes for
ports not to include in the filter.

Filter Idle

Depending on the Filter Type (Hide/Show), Idle packets in the Sample Viewer are shown
or hidden.

Save Filter Setup

After you have set up a Filter configuration, you can save it as an SAS Filter file (*sfl) or
SATA Filter file (*.tfl) by clicking Save. You can then use it on a different capture by
clicking Load in the Filter dialog.

Filter Logic

After you have set up Filter options, you can set filter logic to And Related Items to apply
“AND” logic on related selected options (for example, SCSI commands and SAS Addresses)
or OR to apply “OR” logic on all selected options.

After you have set up Filter options, you can set filter logic to And Related Items to apply
"AND" logic on related selected options (for example, SCSI commands and SAS
Addresses) or OR to apply "OR" logic on all selected options.

Filter only applies to entities in a trace. When you choose SCSI command AND SSP frame,
for instance, Filter affects all entities in the trace that are SCSI commands, AND are SSP
frames. Any SCSI commands that are NOT SSP frames, will not, in this case, be filtered.

If you choose OR, Filter affects all entities that are SCSI commands, as well as all SSP
frames.

The AND operator is only applicable for certain cases, such as:

O A SCSIcommand AND a Tag.
O A SCSI command AND a source/destination address.

For example, when you choose a SCSI command AND a tag = 0x1, you will filter all entities
on a trace that are SCSI commands that have tags equal to "0x1" in that SCSI command.

As a general rule, it is not possible to apply AND to two packet types (frames, commands,
primitives, training sequences or bus conditions). It only works when you apply AND to
one packet type with other items such as source/Destination Addresses, TAG, Task
attribute.

Multilevel Filtering

You can set up a filter in a sequential steps by Multi level filtering. In each level, you can
select specific items to “AND” to the previous level. The results of all levels show in views
(see the following three figures).
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- Filter Options
[(1Bus Condition (v 0x500E05E0000003C5--> 05000628 000001074
[ Primitive []0x50060560000003C 4--> 045000628 000001074
[Incomplets Frames 4 0:5000C500007 0478 5--> ka0 00001074
[(éddress Frames []0x5000ES50000000071 -->0+E94ESE
[C155F Frames []0x5000E 85000000001 -->0+5000C500001 030 31
[15MP Frames []0x5000CE00007 030 91 --» 05000 25000000001
[C15TF Frames [10x5000C500001 030 91--» 05000828 000001 074
[(15C5! Commands []0«500062E 00000107 4-->0450060560000003C5
[(15MP Commands []0x5000626 000001 07 4--»045000C500001 047E5
1T ask Management Funchions [10x5000628 00000707 4--» 0x5000C500001 03091
[C14TA Commands []0«500062E 00000107 4-->0450060560000003C4
[C15C51 Command Status
[(1Source 545 Address

[C1Destination 545 Address

C1ATAFI SCS| Command
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FERETS Use Pair 545 Addresses
VTl WT2WT3 14 = OR
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Save... | Load... | Mext » | Cancel

Figure 3.91: First Level of Multilevel Filtering
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1P rimitive [1Read (10)
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[#55F Frames (M ode Select (6]
[1SMP Frames i g
[ 1STP Frames [1Report LUMS
Commands
[ 15MP Commands
1T azk Management Functionz
[#ATA Commands

[C15C51 Command Status

1S ource SAS Addess

(1D estination 545 Address
1P air 545 Address

[ 1Protocol Eror

C1STF Port

[1Tag

C1ATAR SCSI Command
Ckizcellaneous

Filker Type- |

& Hide © Show | IR i

Ports 1 Filter Logic -
Mn Wiz Viz ¥ " AND Related ltems .
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Figure 3.92: Second Level of Multilevel Filtering
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- Filter Optiohz

1Bz Condition [w] Good

[ 1Primitive [1Check Condition
[ lIncomplete Frames [lIncomplete
[ClAddress Frames

[155F Frames

C15HP Frames

[15TF Frames

C15CSI Commands

C1SkP Commands

1T ask Management Functions
C4TA Commands
5051 Command Status
[(15ource 545 Addiess
[1Destination 545 Address
[1Pair 545 Address

[ 1Protocol Eror

STF Port

Tag

[C1AaTAPI SCS] Command
[Cizcelaneous

Filter Type- 1
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Figure 3.93: Third Level of Multilevel Filtering

Filter descending packets from trace highlight bar

3.7.4

If you check the Filter descending packets from trace highlight bar checkbox, the
application will only filter onward from the highlighted trace selection bar.

If you uncheck this option, the software only filters the filtered packet. For example, if
this option is checked and any SCSI command is selected, all transport and link packets of
this command are filtered. If you unchecked this option, only selected SCSI commands

are filtered.

Selectable Filter Options for SAS

The SAS Filter Options are:

Command Data Pattern
Bus Condition
Primitive

Incomplete Frames
Address Frames

SSP Frames

SMP Frames

STP Frames

SCSI Commands

SMP Commands

Task Management Functions

O

o000 O0DO0OO0O0OD0O
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ATA Commands

SCSI Command Status (see Filter Check Condition on page 173)
Source SAS Address

Destination SAS Address

Pair SAS Address

Protocol Error

STP Port

Tag (see Filter by Tag Number on page 174)

ATAPI SCSI Command

Device Sleep

Miscellaneous (see Filter Miscellaneous on page 174)
Training Sequence

O00D0OO0DO0O0O0D0O0ODO

O

Command Data Pattern
When selected, depending on the Filter Type, the Hide/Show selection shows or hides
captured Command Data Patterns in the Trace Viewer.

Bus Condition

When selected, depending on the Filter Type, the Hide/Show selection shows or hides
captured Bus Conditions in the Trace Viewer.

Incomplete Frames

When selected, depending on the Filter Type, the Hide/Show selection shows or hides
Incomplete Frames in the Trace Viewer.

ATA Command

When selected, depending on the Filter Type, the Hide/Show selection shows or hides
captured ATA commands in the Trace Viewer.

Protocol Error

When selected, depending on the Filter Type, the Hide/Show selection shows or hides
captured packets with the specified Protocol Errors in the Trace Viewer.

ATAPI SCSI Command

When selected, depending on the Filter Type, the Show/Hide selection shows or hides
ATAPI SCSI commands (see Figure 3.94 on page 173).
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Filter Qptions

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

[T]Command D ata Pattem
[ Buz Condition
[ Prirvitixe
[Incomplete Frames
[]Address Frames
[]55F Frames
[]5MP Frames
[CI5TP Frames
[]5C51 Cammands
[]5MP Commands
[ Task Management Functions
[J4TA Commands

SCS1 Command Status
[[]5ource 545 Address
[| Destination SA5 Address
[ Pair 545 Address
[EPratocal Ermar
[CI5TP Part
[[ITag
[CJATAPI SCS1 Command
[ Device Sleep

Filter Type

@ Hide ) Show (| FilterIdie

Forts
&N |2
11 T2

| Resetél | | Checkall |

[ Save.. ][ Load... ]

Good
Check Condition

Filker Logic
() AND Related Items
|§:| OR

[] Multilervel Filtering
[7] Use Pair 545 Addresses

Filter dezcending packets from trace highlight bar.

Figure 3.94: SAS: Filter Check Condition

ak I [ Cahicel
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Filter by Tag Number

Checking the Tag check box displays tags available for filtering. Check the corresponding
check boxes for tags to filter.

Filter

Filter Options
[C] Command Data Patterr Ox1000
[C] Bus Condition Ow1001
[T Prirnitive Ox1002
O] Incomplete Frames 01003
[[]&ddress Frames Dx1004
[C]55P Frames 01005
[C] SMP Frames 0x1006
[CISTP Frames 01007

[C]5C5I Commarnds 01003
[C] SMP Commands Ox1003
[T azk Management Functions 0x1004,
[C] 4T Commands Ow100B
[C]5C5I Command Status Ox100C
[[] Source SAS Address 01000
[[] Destination 545 Address 0x100E
[ Pair 545 Address 0x100F
[ Pratocal Errar 01010
CISTF Part [¥] 01011
—| |0
[E]&TAPI SC51 Command g:} g}i
[ Device Slesp N S onots
Filker Tppe 0016
@ Hide () Show [T Filter 1dle [ nwamz

Filter Logic
Ports () AND Related ltems
11 12 @ OR
T T2

[] Multi-lewel Filtering
[ Use Pair 545 Addresses

Filter dezcending packets from trace highlight bar.

| Resetél | | Checkal |

[ Save... ][ Load... ] [ oK ][ Cancel

Figure 3.95: SAS: Filter by Tag Number
Filter Miscellaneous

When you choose Miscellaneous, an additional dialog displays, allowing you to specify
the filtering of State Range and/or External Signal In (see Figure 3.96 on page 175).
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Filter Options

[ |Bus Condition -
[ |Primitive

[C]incomplete Frames FromState: U ToState: U
[ |Address Frames

%:a?;rames [¥] Device Sleep
rames
[C]STP Frames O Low ©) High
[ ]sCsl Commands

[ ]SMP Commands

[C]Task tManagement Functions
[C]aTA Commands

[ ]SCsl Command Status

[ ]Source SAS Address

[ |Destination SAS Address
[C]Pair SAS Address
[C]Frotocal Error

[E]STP Port

[]Tag
[C]ATAPI SCSI Cammand |

Miscellansous

Traininn Senuenrce

Misc ltems
[] State Range

111

Filter Type
@Hide () Shaw [ IFilter Idle

Filter Logic
g [T MultiHewvel Filtering

[[JUse Pair 545 Addresses

Parts (C)AND Related tems

W11 2 @ OR
[¥]T1 T2
Filter descending packets from trace highlight bar.

| PResstAl | | Checkal |

[ Save.. I [ Load... I (818 ] [ Cancel

Figure 3.96: Filter State and/or Device Sleep
Filter TTIU Events

When you choose Training Sequence, an additional dialog displays, allowing you to filter
Training Sequence TTIU fields in a Training Sequence trace (see Figure 3.97 on page 176).
Select Training Sequence > Control Status and click Advanced to display the Control
Status dialog (see Figure 3.98 on page 176). Select the Fields and the Values for them
from the drop-down list.
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Figure 3.98: Select Field and Values to Filter
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Use Pair SAS Addresses

You can use all available pair SAS addresses (Source -> Destination) instead of using SAS
source and destination addresses. To enable the pair SAS address filter option, check Use
Pair SAS Addresses check box in the Filter dialog (see Figure 3.99 on page 177).

X

Filter Optiors Filter Options
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[(1Tag [1Tag
CIATARI SC5| Command [CIATAPI SCSI Command
[ IMiscellaneous [ IMizcellanecus
Filter Type: . Filter Tyupe .
& Hide ¢ Show | | Filerlde G Hide © Show | T Fiterlde
Eetls biterfock: I Multi Level Filtering fots LA [ Multi Lewel Filtering
(2 = < T " AND Related ltems [ Lise Pair 45 Addiesses {2 R 2 P < I " AND Related Items ¥ Lise Pair 545 Addresses
T T2 T3 [ “ oR MTl VT2 RT3 “ OR
ResetAll Check All [¥ Filter descend packets if sscend packet is filtered Resstall Eheck &1 [V Filter descend packets if ascend packet is filtered
Save... Load, 0K | Cancel | Save... | Load. ‘ Cancel

Figure 3.99: SAS: SAS Address Filtering before and after Using Pair SAS Addresses

Note: If you enable pair SAS addresses, the source/destination SAS addresses options are disabled and
filtering on them is ignored at filtering time. If you disable pair SAS addresses, the pair SAS
address option is disabled and filtering on it is ignored at filtering time.

Training Sequence

When selected, depending on the Filter Type, the Hide/Show selection shows or hides
captured Training Sequences in the Trace Viewer.

3.7.5 Selectable Filter Options for SATA

The SATA filter options are:

Bus Condition
Incomplete Frames
FIS

ATA Command
Protocol Error

Port

ATAPI SCSI Command
Device Sleep
Miscellaneous

O

O0O0OO0O0D0D0DO

176 Sierra M124 SAS/SATA Protocol Analyzer User Manual



Navigation + View Toolbar Teledyne LeCroy

Bus Condition

When selected, depending on the Filter Type, the Hide/Show selection shows or hides
captured Bus Conditions in the Trace Viewer.

Incomplete Frames

When selected, depending on the Filter Type, the Hide/Show selection shows or hides
Incomplete Frames in the Trace Viewer.

FIS
When selected, depending on the Filter Type, the Hide/Show selection shows or hides
captured FIS items in the Trace Viewer.

ATA Command

When selected, depending on the Filter Type, the Hide/Show selection shows or hides
captured ATA commands in the Trace Viewer.

Protocol Error

Port

When selected, depending on the Filter Type, the Hide/Show selection shows or hides
captured packets with the specified Protocol Errors in the Trace Viewer.

When selected, depending on the Filter Type, the Show/Hide selection shows or hides
packet traffic for the selected port.

ATAPI SCSI Command

When selected, depending on the Filter Type, the Show/Hide selection shows or hides
ATAPI SCSI commands.

Miscellaneous

3.7.6

When you choose Miscellaneous, an additional dialog displays, allowing you to specify
the filtering of State Range and/or External Signal In (see Filter Miscellaneous on
page 174).

Enable Filter

Select Filtering > Enable Filtering or click the p Filter Enable button on the display
menu bar to toggle between Filtered and Unfiltered display.
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3.7.7 Filter Idle

Depending on the Filter Type (Hide/Show), Idle packets in the Sample Viewer are shown
or hidden.

IDL

You can quickly filter idles by clicking the ® Filter Idle button. This button toggles

between Show and Hide items.

3.7.8 Search
The Search menu and toolbar options permit you to examine any data capture file to

quickly locate the packet or data pattern.

To perform an initial search, select Navigation > Search or click the M Search button
to open the Search setup dialog (see Figure 3.100 on page 180).

Note: Only items captured in the sample file are enabled for search.

Search For Search ltems Search Sub ltems
Data Pattern
[T]Bus Condition
[] Primitive: i
[ Incamplete Frames () Data pavload length anly l
[ &ddress Frames () Data [pattern?payload length]

[C155F Frames
[C]5MP Frames
[]STP Frames
[C]5E51 Commands -
[C]5MP Commands
[ Task Management Func @ Hex () Binary () ASCI
[]ATA Commands
[C]5E51 Command Status
[Source 545 Address
[ Destination 545 Addres:
[ Protacol Error

[Tz B
[E15C51 Task Attibute [ —_—
[E1&TAP SCS1 Command

[ Device Sleep -

»

Data Type
@ Data pattern anly

Dats Pattern

@ And Or

g
o
=}

Search By

(7 Hashed SAS Address
@ SAS Address
Search Direction

@ Farward () Backward
Search From

(@) Skart

() Trig-Pairter

) ¥-Painter () AND Selected Items

(2 r-Painter @ OFR Selected ltems
() Last Found

Search Logic

Reszet Al ]’ Save... ” Load... [ Fird Mext J [ Caticel l [ Dramairn »»
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Figure 3.100: SAS/SATA: Search Data Pattern

I x|
—Search For————————— ~Search ltems——————— - Search Sub Items _
[1Data Pattern []ldentify Device [T LE& Fange e Demem Parts
[1Bus Condition [|Read DA Ext
[IPrimitive [Twrite DMé Ext Fram LEA: ID FiFiz iz Fi

H
[lIncomplete Frames (Hez)

v v v v
[JAddress Frames o L ID— MTlvT2V 13 14
[155P Frames

[Hexl
[]1SMP Frames

o TP Frames e Check Al | UnCheck a1l |
[15C5] Commands ™| Tag Fange Pratocol Ermror
SMPF C d I— .
STask Moa::;:msent Function: From Tag: | Hex) G
W2 T4 Commands TaT ID— Hex) IV Packet withaut Error
[C1SCSI| Command Status o = STP Parts
[15ouce SAS Addiess v Dot Care
1D estination SAS Address
[1Pratocol Enar MISTP Fort 0

[1Tag
[15C51 Tazk Attribute %
[C1&TAF SCS1 Command
[ IMizcelaneous

Search By
" Hashed 545 Address
' SAS Address

Search Direction
’75& Forward € Backward
Search From———————

¢ Start ,

™ Trig-Pointer —Search Logic—————————
= %-Painter " AMD Selected ltems

" Y-Painter % 0R Selected ltems

" Last Found

Rezet Al | Save... | Load... | Fird Mest I Cancel | Dc-main<<|

Figure 3.101: Search Parameter Definition Dialog

You can continue to search the output file using Next Search (F3) or Previous Search (F4)
for the same pattern, until you redefine the data capture search parameters.

Save Search Setup

After you have set up a Search configuration, you can save it as a SAS Search configuration
file (*.ssh) or a SATA Search configuration file (*.tsh) by clicking Save. You can then use it
on a different capture by clicking Load in the Search dialog.

Search By

Choose Hashed SAS Address to search on hash address, or choose SAS Address to search
for address.

Search Direction

Choose either Forward or Backward direction in which to perform the search.
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Search From

Choose a starting point to begin or continue a search: Start of the sample file,
Trigger Pointer, X Pointer, Y Pointer, or Last Found.

Search Logic

The default setting is Or Selected Items. With this setting, clicking Find Next locates all
selected items in turn. If you choose And Selected Items, you can set a logical AND
combination of items to find. Both options allow setting Advanced search features.

Search looks for entities in a trace. When you choose SCSI command AND SSP frame, for
instance, search will return all entities in the trace that are SCSI commands, AND are SSP
frames. Any SCSI commands that are NOT SSP frames, will not, in this case, be returned.

If you choose OR, search will return all entities that are SCSI commands as well as all SSP
frames.

The AND operator is only applicable for certain cases, such as:

Q A SCSIcommand AND a Tag.
O A SCSI command AND a source/destination address.

For example, when you choose a SCSI command AND a tag = 0x1, you will get all entities
on a trace that are SCSI commands that have tags equal to "0x1" in that SCSI command.

As a general rule, it is not possible to apply AND on two packet types (frames, commands,
primitives, training sequences or bus conditions). It only works when you apply AND on
one packet type with other items such as source/Destination Addresses, TAG, Task
attribute.

Search For

Choose a category to search in the Search For window. Each of the search categories
offers additional choices in the Search Items window to refine the search. Check items
for the selected category.

Data Pattern

Search for Data Pattern allows you to search for a specific Data Type, Pattern, and Length
(see Figure 3.100 on page 180).

O Data Pattern Only
O Data Payload Length Only
O Data Pattern and Data Payload Length
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Advanced options

Some of the Search For categories offer advanced options for search. To set these options,
highlight the search item in a category and click the Advanced button to open the
Advanced options dialog.

X
[ Field | Length | Value |
[] PM Port
0!

on

[] Status Lo

[ Status Hi

[] Ener

[ SAciive 31:0

Qo ww = = e
§§-u-o-u-ox

ok | Cancel |

Figure 3.102: Advanced Options Dialog Example: Set Device Bits

Set the options and click OK.

Search Domain

Click the Domain button and choose a search domain from all ports or a specific port.

Protocol Error

You can refine the search to locate packets with an error or without an error.

Note: When searching for Protocol Errors in Column View, you cannot search for a specific Protocol
Error type. Search returns any protocol error.

Search Sub Items

When searching SCSI Command Status, you can 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 search.
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 Search For ~ Search ltems i~ Search Sub Items A

[ |Data Pattern [v|Good earch Domain =
[CBus Condition [w|Check Condition Sense Key: |Oc~|1't Care LI
[ |Prirnitive [w|Incamplete i FIi2 FIZFI

[ JIncomplete Frames ASC [Hex): !X FTHRFT2FT3F 14
[ JAddress Frames

[(155P Frames ASCOMHex): F 3

[]SMP Frames
CISTP Frames Check Al | UnCheck Al |

[15CSI Commands ————— Pratocol Ermor

[ ]SMP Commands v P ith E
1T ask Management Funclion: i wr ke
CIATA Commands ¥ Packet withaut Error

Command Status

[ 5ource SAS Address
[“1Destination SAS Addiess
[“IPratocol Error

[1Tag

[T15C51 Task Atibute
CJaTaPl SCSI Command

[ Miscellaneous

— Search Direction
* Foward
" Backward

- Search From

* Start

" TrigPointer
" ¥-Painter
" ¥-Pairter
" Last Found & 0OR Selected ltems

—Search Logic
" AND Selected ltems

Resstal | Save. | Load. | FindNewt |  Concel | Domain<

Figure 3.103: 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 this enables Search Sub
Items, allowing you to refine the search by specifying Sense Key, ASC, and ASCQ.
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Search by Tag Number

To search by Tag Number, check the Tags box in the Search For window and then check
the Tag(s) for which to search in the Search Items dialog (see Figure 3.104 on page 184).

x|
 Search Far — Search ltems  Search Sub ltems )
[“IData Pattern VI0x0 - Search Domain —
[C1Bus Condition w01
[ |Primitive 2 Mn vz VI3«
[ lIincomplete Frames w03 - - - = 4
[ JAddress Frames |0x4 M1 12 B T3 12 T4
[(155P Frames W05
[]SMP Frames ol
[ISTP Frames V068 Check Al | UnCheck Al |
[15CSI Commands v 0x81 P Ertor
[_1SMP Commands w0482 otocol
[T ask Management Function: | | [v10x83 IV Packet with Eror
[]ATA Commands 1084 [V Packet without Error
[1SCSI Command Status w085
[ |Source SAS Address v 0x86
[C|Destination $45 Address w087
[ |Protocol Errar | 0x88
w1059
[1SCSI Task Attribute 084
[CJATAPI SCSI Command 088
[ IMiscelaneous 08D
WI0xBE
- Search Direction ég
% Forward v_Cbcﬁl
" Backward 1092
' vi0x33
- Search From 70594
& Start V095
" TrigPointer _ig P
v ~Se
2 iy vi0:5 C AND::: ted It
 Y-Pointer ¥10:99 B
" Last Found 0598 :I % OR Selected Items
Resstdl | Save.. | Load. | [ FindNet |  Cancel | Doman<< |

Figure 3.104: Search by Tag Number

Search TTIU Events

See Filter TTIU Events on page 175 for details.
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Search by Speed

184

Search Far

] Incomplete Frames
[]Address Frames
[]S5F Frames

[]SMP Frames

[C]STF Frames

[]SCSI Commands
[]5MP Commands

[] T ask. b anagement Func
[C]ATA Commands
[]5SCSI Command Status
[[]Source SAS Address

[ Destination 545 Addres| =

[] Protocal Error

[[]Tag

[T]SCSI Task Atribute

[C]ATAPI SC51 Command

[] Device Sleep

[] Training Sequence
Speed Changes

[] Mizcellaneous

Search By
(7 Hashed 545 Address
@ SAS Address

Search Direction

@ Forward () Backward
Search From

(@) Start

() Trig-FPairter

() ¥-Painter

(704 -Painker
(7 Last Found

Search ltems

Rezet Al ][ Save.. ][ Load... ]

Figure 3.105: Search by Speed Changes

To search by Speed, check the Speed box in the Search For window to look for points
where speed changes occurred in the trace.

Search Sub [tems

Search Logic
(7 AMD Selected Items

@ 0OR Selected ltems

[ Find Mext ] [ Cancel ] [ Diarnain >
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3.7.9 Show/Hide Ports

You can Show/Hide a Single Port or you can Show/Hide Multiple Ports. To do so click on
the Ch Down Arrow.

Show/Hide Single Port

If Show/Hide Single Port is selected, you can click on one port button at a time to show/
hide the capture for that port. Show/Hide Single Port is time consuming as it shows or
hides one port at a time.

Show/Hide Multiple Ports

If Show/Hide Multiple Ports is selected, you can click on multiple ports to show or hide
them. This mode is much faster. Click on multiple ports to show or hide them.

Ch ~

n T )12 14 [ T4
(@) Single Port(_) Multiple Po

Figure 3.106: SAS: Show/Hide Ports Toolbar

|ch|~

H2 | D2 | H3 | D3| H4 | D4

(@) Single Port(_) Multi Port

Figure 3.107: SATA: Show/Hide Ports Toolbar

You can also show or hide a port by right-clicking a Port ID in Text View or Column View
and choosing Show or Hide (see Figure 3.111 on page 190).

3.8 Packet View Toolbar

The Packet View toolbar allows wrapping, zooming, and configuration.

Packet Yiew Toolbar E |

|52 ® || Lok | e [Pee |+ @@|1aa|¥sc PV

Trp

The Wrap Packets button on the Viewer Toolbar wraps the packet data in the
? display to eliminate the need for horizontal scrolling.

R Go to CATC Navigation View. Click this button to change the trace display to a
CATC Trace™.

You can change the colors, fonts, and so on, in the Trace Viewer Configuration
(see Trace Viewer Configuration on page 198).

The Show/Hide Link Packet button displays/hides the Link layer (SAS only).

' Lk
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186

TYP

The Show/Hide Transport Packet button on the Layers Toolbar displays/hides
the Transport layer and below (SAS only).

[owl-

The Show/Hide All Commands Packet button shows/hides the
Command layer and all layers below: SCSI Cmd and Task Mng, SMP
Cmd, and ATA Cmd (SAS only).

Wﬁ @" Click the down arrow on the Show/Hide All Commands Packet
' button to choose command types to show/hide.
v ATA Cmd
The Show/Hide Physical Packet button toggles the display of physical layer
PLY packets (SATA only).
The Show/Hide FIS packet button toggles the display of FIS layer packets.
Fls When “OFF”, the FIS layer and its links are hidden (SATA only).
The Show/Hide CMD packet button toggles the display of the CMD packets.
cMmo When “ON”, only the command layer displays (SATA only).

[ca]

The Show/Hide Command Queue button displays queued commands. (SATA
only.)

The CQ button’s hierarchy only applies to ReadDMAQueued and
WriteDMAQueued. The hierarchy for other queued commands is displayed
as part of the regular application layer decoding.

o

The Order/Reorder button toggles the time order of packets. (SATA only)

i

The Pack/Unpack Repeated Primitives toggles packing repeated primitives in
one port. (SAS only)

The 10B button displays the payload data as 10-bit encoded data.

ﬁ

The 8B button displays the payload as 8-bit scrambled or unscrambled data,
depending on the Scrambled setting.

8B

The SC button selects scramble/unscramble for the 8-bit payload data.
SC

The PV button shows/hides the primitive value.
FY
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3.8.1

CATC Navigation View

To change the trace display to a CATC Trace™ (see Figure 3.108 on page 188), click the

CATC Navigation @ button. You can change the colors, fonts, and so on, in the Trace
Viewer Configuration (see Trace Viewer Configuration on page 198).

& File Setup Session Analysis Navigation View Window He\p -8 x
S E ¢ Tane | W lamer || GH]

| ‘“‘\WP'%@XR\@BM‘\%' OEEEENE W8 (ilf FEEEw - © 8 eEe n

]
g

Trans 1 SMP Request Request Length (H) B
1:34.800 993 280 (min) 55.040 (us) Report manufacturer information 00

Trans 2

1:34.801 048 320 (min)

SMP Response [ SAS-1.1 Farmat (H) |
293 (ns) ‘ Report manufacturer information | Smpfuncmn accepted ‘ 1 ‘

Frame 770
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G 93 (ns) K28.5D2.0 D30.0 D27.4 3 3
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72506 (us) || K20.5D2.0030.0 D27.4 3

1:34.801

Frame 772 . B

121213 (min)

End - Start Start- Start Start-End End - End LTSV S (G B Destination SAS Address (H) ‘ ‘ Connection Rate (H) [RlLE GRS = GREVEI N Source Zone Group (H)
186 (ns) 320 (ns) 333 (ns) 200 (ns) 5000E0C42FB5D004 5000E0CA71865000 ‘ ‘ 9 FFFF 00

Pdtmay Elocked Count (H) WAWETHRIETRINEN(E)] CRC (H) o
00 0000 F87BAGE3

q Frame 773
1:34.801 121 533 (min)

[ APNORMAL |
G 2% (ns) K285D274D274D274

Frame 774
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AIP WAITING ON DEVICE
G 266 (ns) || K285D027.4D3000297

q Frame 775
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m
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" SMPRequest  Request Length (H)
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Trans 4

1:34.801 160 720 (min)

" SMP Response Result
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Frame 778
1:34.801 160 906 (min)
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G 93(ns) || K285020D300D27 4 3

Frame 779
1:34.801 161 000 (min)
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Frame 780
1:34.801 246 213 (min)
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| YioT:Ons

For Help. press F1

TeVout Discbled inictor Emiator Stop _ Terget Emultor: Inactive 48 Smuiion ___ Siop ae

3.8.2

Figure 3.108: CATC Navigation View

Spec View

Spec View shows packet header information.

To obtain the Spec View from the CATC View, left-click to display a popup menu, then
select the View Fields option (see Figure 3.109 on page 189).

To obtain the Spec View from the Catalyst View, right-click to display a popup menu, then
select the View Fields option.
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view Fields for Link 1 k =l
Hexadecimal | Binary I
Addrezs Frame Type Device Type Reserved il =
] (01 a
Reazon Reserved
040 040 01
Restrict... SMP Ini. . STF Ini... SSF'1IniL.. Hesuirnkred a2
Festrict... SMP T..5TP Ta. 55F Ta... Reserved i3
I ] ] 0=0
Device Mame 1
0+00000000 D4 _
(=05
(=08
0=07
Device MName 2
0400000000 005
0=09
[IEEY
(0«08
SAS Addess T nen =
Save As... | << Previous | Mext »» | Ok, I

Figure 3.109: Spec View

The tabs allows you to display Hexadecimal or Binary.
The buttons allow you to go to Previous or Next.
You can Save As a text file.

3.8.3 Decode Icons

The Decode Toolbar controls encoding and scrambling features.

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

Running Disparity indication

Sequence Start Time:
1 773.000 (ns)

188

X_RDY | ALIGN |~+— --—+| [ [F758CBE855A ] ALIGN J-++- -t u
XROY | 000C | seesfeees| | ACST96{Symbols: D3.0D10600.407.1 || *| |
CONT | HHHK I | | J geapasg Unscramble : 0x03CAB027 i | —]
Scramble : 0xC118F684
XOX 4) | 00 @) | --m-|--| | 2E535CeRET— ] = |
YoURH | R_RDY | --++|-+++| | s7eAsAsaDd | KUK |EEE |-+++ IJ
HAHH | R_RDY | -=+=|-+++| | CRC ] W ot |- ]
HHHH | CONT | ] | ECF | R_IP s |J
WK 3) | 00 ) | -] WTRM ] R_IP | +e=]---- l_l
SOF N e e WIRM | CONT |-ttt | |

Figure 3.110: Payload Data Display
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3.8.4 Customize Display

You can customize the display as explained below.

Rename Port

You can rename each port for easy identification. To rename a port, right-click the port ID
in Text View or Column View.

Rename title of port

Show

Hide

Apply width to all celumns

Auto fit all columns

Restore all column widths

Preferences Shift+5
Tirne Stamp Format [
Goto r

Figure 3.111: Rename Port

Choose Rename title of port to open the Rename Title of Port dialog.

Rename title of port x|

New Title : ||r1iliah:ur 1

| oK I Cancel

Figure 3.112: Rename Title of Port
Show/Hide Single Port

If Show/Hide Single Port is selected, you can click on one port button at a time to show/
hide the capture for that port. Show/Hide Single Port is time consuming as it shows or
hides one port at a time.

Show/Hide Multiple Ports

If Show/Hide Multiple Ports is selected, you can click on multiple ports to show or hide
them. This mode is much faster. Click on multiple ports to show or hide them.

Ch ~

n T )12 14 [ T4

@) Single Port( ) Multiple Po

Figure 3.113: SAS: Show/Hide Ports Toolbar
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Ch ~

H2 | D2 | H3 | D3| H4 | D4

Figure 3.114" SATA: Show/Hide Ports Toolbar

You can also show or hide a port by right-clicking a Port ID in Text View or Column View
and choosing Show or Hide (see Figure 3.111).

Show/Hide Field

You can simplify the Viewer display by hiding some fields. You can hide the Duration,
Relative Time, External Signals, and Packet number fields by right-clicking the
corresponding field title and choosing Hide Field.

Bookmark,

Shiow Figld 3
Hide Field

Copy Frame

Expand All

Goko Response

Sek Time Stamp Origin #

Color
Gaoko g

Figure 3.115: Hide Field

To restore a field to the display, right-click a Port ID field and choose the hidden field to
restore

Add Bookmark

Show Field [ External Signals
Hide Field State
View Fields Date

Device Sleep

Add to Trigger Reserved

Figure 3.116: Show Field

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

Related Frames

Right-click a Command frame for an SSP frame, or Register Device to Host for an STP
frame, to open a short-cut menu (see Figure 3.117 on page 192), then choose Goto
Response to jump to the corresponding Response frame in the viewer.
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Bookmark.

Shows Field 3
Hide Field

Farmak L
Byte Order 3

Copw Data
Copw Frame

Goto Response

Set Time Skamp Origin #

Colar
Goko b

Figure 3.117: Goto Response

Similarly, right-click a Response frame for an SSP Frame, or Register Device to Host for an
STP frame, to open a short-cut menu, then choose Goto Command to jump to the
corresponding Command frame in the viewer.

Bookmark

Show Field >
Hide Field

Format »
Copy Data |

Goto Command

Set Time Stamp Origin  »

Color

Figure 3.118: Goto Command

In Column View, you can right-click a DWORD inside a frame to display the
Goto Within Packet command. You can jump to an SOF, EOF, HOLD, or R_IP.

Bookmark, =

Goto within Packet Goko SOF
Goka ECF

Software Setting  shift+3
Goto » Goka Mexk HOLD F&

Goko Previous HOLD  Shift+F&

133 | W (R_IF
e | Wi (R Goto MextHOLDA  F7
140 | WY (R_": Goko Previous HOLDG  Shift+F7

Figure 3.119: Goto Within Packet Command
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Byte Order
You can change the byte order in fields marked by an arrow and other fields.

Right-click in the field, select Byte Order, and choose the ordering.

Bookmark
Shiow Figld 3
Hide Field
Format 4

m LeFt Align (LSE<--=MSE)

& Right Align (MSE <-- =L5E)

Copy Data
Copy Frame

Goto Response

Set Time Skamp Origin #

Color
Goto 3

Figure 3.120: Byte Order

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

Choose Data Format

You can display data values either in hexadecimal (default) or binary. To choose data
format, right-click the mouse over a data field, and choose Format and the format.

Bookmark

Shiow Field b

Hide Field

Bryte Chder » @ Hexadecimal
Binary

Copy Data

Goko Command

Set Time Stamp Origin

Color

Figure 3.121: Format
Show All Data

To display all captured data, click the data expand toggle arrow in a data field, to examine
the data in detail.

Data expand toggle —\

00 00 00 00 00 00 00 00 00 00 0000 =» 0 0x08: DMA QUEUED || 0xD1 : Norm:

000 :00 00 00 00 00 00 00 00 0O 00 DO 00 00 00 00 00 [

010 100 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

0Z0 ;00 0O 00 00 00 00 00 00 00 00 00 00 00 00 00 00

030 :00 00 00 00 00 00 00 OO 00 00 0O 00 00 00 00 OO

040 100 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

050 :00 00 00 00 0O OO 00 OO 0O 00 0O 00 00 00 00 0O
060 100 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 |«

Figure 3.122: Show All Data
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Bookmark.

Shiow Field
Hide Field

Farmak
Bryte Crder

g
Open as data view

Set as Refrence Daka Payload
Set as Second Daka Payload

Copy Daka
Copy Command

et Time Stamp Origin

Colar
aoko

Figure 3.123: Expand All

Add Bookmark

Show Field
Hide Field

View Fields

Add to Trigger

Expand All FI3s g

Goto Mext Tag

Goto Previcus Tag

Set Time Stamp Origin

Color
Time Stamp Format

Goto

LA gaamm

You can expand or collapse all data fields globally. To expand all data fields,
right-click the mouse in a data field and choose Expand All.

F5
Shift+F5

Figure 3.124: Expand All FIS’s
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To collapse all fields, right-click the mouse in a data field and choose Collapse All.

You can expand or collapse all FIS’s and commands. To expand, right-click the mouse in a
data field and choose Expand All FIS’s or Expand All ATA Cmd.s. See Figure 3.124.

To collapse, right-click the mouse in a data field and choose Collapse All FIS’s or Collapse
All ATA Cmd.s.
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You can expand or collapse specific packets and commands by clicking on the + orl —

buttons.

FIS Typ
3G h
11.840.293 (ms) 0x41 : DMA

FIS Type

11.870. 3I]b|msa
L|nL
3G ,—

Figure 3.125: Expand/Collapse Specific Layers.

3.9 Port Status

You can get an overview of the active ports by clicking the Port Status button at the
bottom right of the application window.

o@ |

The Port Status displays the Port, Speed, and Analyzer.

In addition to displaying OOB, Link, Frame, and Error, a display showing the % buffer full
opens when a trigger occurs.

Port status

300G Ewxercizer @ @ K1k

:
T ' @ @ RS

F‘urt Speedl Fun-::tlun| 0oB | Link | Frame| Ermr | Tngger| Buffer indicator |

'I _ __.__@___GI {jl @ __ .............
| T1 150G  Exercizer o o o @ 7 %.ﬂ

11
300G Ewxercizer @ @

B @ @ v

Figure 3.126: Port Status Window and Capturing Time

1.Pre-trig capturing (trig is 50%)
2. Trig point (shown by red bar; 36% pre trig was captured)
3. Post-trig capturing (50% post-trig was captured and capturing has stopped)

Note: If sample capture occurs with more than one unit active, additional Port Status windows display.
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The OOB, Link, Frame and Error LEDs in the Port Status dialog mimic/follow the LEDs on

the Front panel of the unit.

Reset button

Unit 1 [SN:61658]

LEDs illuminated

Port |5peed| Fun-::tiun| ooe

igger| Buffer indicator |

E‘ I o
el 156G
E
12
=
12 156 €

v

R | I.vk |F*ne| Error | Tr

@ @ .

|

FoE

|

1
P

When the LEDs are dim, it indicates they were lit in the past. Pressing the Reset button
erases this history and the illuminated LEDs are removed from the dialog.

3.10 Toolbars

3.10.1 Enabling Tool Bars

To customize the Viewer Display workspace, you can enable and reposition the available
toolbars. To display or hide toolbars, select View > Toolbar, then check or uncheck

toolbars.

File Setup Session  Analysis

MNavigation | Wiew

Wiindow  Help

L] .
= & Trainer Jamrmer

g B zoom In ﬁ |
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ﬁ Zoarn ik
"I" Ackual Size

Full Screen

B Tile Yiews

@ Enable Filtering
,E Filteting. ..

I&l_ Filter Idles

lﬁ Phwsical Layer

lE FIS Laver

lﬁ Command Layer

E Wrap Packets

| Toobar 0 |RNEE

|7 Stakus Bar |7 Record+Capture

|7 analysis

|7 Mavigation+Yiew

IT Packet YWiew
Zalumm Yiew

|7 Cursor Position
|7 Cevice Ennulator
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Status Bar
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3.10.2

3.1

3.11.1

3.12

3.12.1

Toolbars are:

O Main

Record + Capture
Analysis
Navigation + View
Packet View
Column View

Q Cursor Position

O0O00ODO

Once enabled, the toolbars can dock at the Viewer Display window or float on the
windows desktop.

Cursor Position Status Bar

To display the cursor position status bar, select View > Status Bar.

H ¥ taY: 0ns ‘ XtaT:0ns | YtaT:0ns

Figure 3.127: Cursor Position Toolbar

See Using the Cursors and Bookmarks on page 197.

Status Bar

The Status bar is located at the bottom of the main display window.

Search Status

The right most segment displays the current search direction: Fwd (forward) or
Bwd (backward). Change the search direction from the Search Menu or double-click the
Search Status segment.

Using the Cursors and Bookmarks

Cursors

The data viewer display incorporates three cursors labeled X, Y, and T. All cursors are
initially overlaid and positioned at location 0, which is the trigger position of the display.
The Trigger, or T, cursor is the measurement reference and is always 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 in which to place 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 in which to place the cursor.
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Note: You can also left-click to set the X-cursor and right-click to set the Y cursor in the Frame and
Column View by clicking in the narrow strip on the very left side of a cell. Similarly, you can set
the cursors in the Waveform View by left and right clicking at the beginning of a waveform.

Time

Time differences between the cursors are displayed in the Cursor Position toolbar. To
display the cursor position tool bar, select Toolbar from the view menu and choose Cursor
Position.

H XKto¥: Ons ‘ XtoT:0ns YtoT:0ns

Figure 3.128: Cursor Position Toolbar

3.13 Display Configuration

The Analyzer ships with a default display configuration of field and viewer settings. You
can define your own field and viewer settings for a particular testing scenario. Right-click
in the Packet View and select Preferences or select Setup>Preferences>Trace
Viewer>Configuration. The Trace Viewer Configuration dialog displays (see Figure 3.129
on page 199).

3.13.1 Trace Viewer Configuration

The Trace Viewer Configuration dialog allows you to change the following display settings:

Q Field Setting
m Format (Decimal, Hexadecimal, Binary)
m Visible
m Byte Order (Right Align, Left Align)
Q Field Header Setting
m Text (color)
m Name
m Abbreviation
m  Foreground (color)
O Viewer Setting
m  Wrap Packet
m Enable Tooltips
O Data Payload
m ColumnsinRow (1, 2, 4, 8, 16)
m Bytesin Column (1, 2, 4, 8, 16)
Time Stamp Origin: Absolute, Trigger, User Defined, Based on System Time
Same color for start time and port
Enable Packet View Condense Mode
Time Stamp Format (LeCroy, Milli, Micro)
Save Trace Viewer Configuration in a file
Load Trace Viewer Configuration from a file
Factory Setting (restores default settings)

ODO0O0DO0OD0O0OD
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Display Configuration

198

O Font (opens Font dialog)

Trace Yiewer Configuration il
~ Field Setting
Frame Fields Format I vl
Idle Figldz o
Tranz Fields = istble
ATA Com Fields
5C51 Op Fields
Data Fields — Field Header Setting
[ueue Cmd Fields ) Hame
Phw Rezet Figldz £ Abbreviation
Data
Dizplay Unitz Foreground |
CRC
Time — Wiewer Setting [ata Payload
Others ¥ wiap Packet || ColumnginRow: |16 Column =
Frotocol
Address Frame Iv¥ Enable Tooltip: | | Bytes in Colurnn: m
Frimitives
55F Frame
SMP Frame — Time Starmp Origin
Out OF Band Signals = Absalute % Trigger
STPFIS . .
" User Define " Based On Spstern Time
Channels

ATA Command
SC51 Com.
Tazk Mng.

Save Load

Factary Setting Fant

I¥ Same color for start time and port

Headers |

[~ Enable Packet View Condense Mode

L

Time Stamp Format ILECI’IZI_I,I Format

| (] I Cancel

Figure 3.129: Trace Viewer Configuration
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Field Settings

To view a packet field, select a field from the packet field tree and check the Visible box.
Uncheck it to hide the field. To change the data format of a packet field, select the field
and choose a data format from the Format drop-down list.

Trace Yiewer Configuration

<

-4 ATA Com Fields

& Value

# Protocal

o

# Mormal Output

# Eror Output

# Features

# Logical sectors per logi
# SectorCount

# SectorOffsst

& Enar

& LBA Low

& LBAMid

¢ LBA High

# LBA

# Mative Mar Address
# Sector Humber

# Cylinder Low

# Cylinder High

Save

2l

— Field Sething

Farrnat I Hexadecimal = |

[v isible

Biyte Order IFlight Align "I

— Field Header Setting
~ Mame

% Abbreviation

Foreground |

It

— Wiewer Sething [ ata Payload

[+ ‘wirap Packet Columnz in Row: 116 Column

I¥ Enable Tooltips | | Eptes in Colum: |-| Biyte vl

— Time Stamp Origin

# Head Number " aheolute &+ Trigger
: Euer;:jr:d " User Define " Baszed On System Time
# Reserved W Same color for start time and part Headerz |
# PortMum
# Mumber of sectors ko b [ Enable Packet Yiew Condense Mods
# na‘obs bl

| 3 Time Stamp Farmat ILeu:ru_l,l Farrnat j

| Load | Factory Settingl Font | (1] I Cancel

Figure 3.130: ATA Command Fields
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Field Header Setting
You can use the Name or Abbreviation.

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.

color b

Basic colors:

Ul it 0§

Custom colors:

| 0 W NN
...

Define Custom Colors >> |
0K I Cancel |

Figure 3.131: Color

Choose an appropriate color and click OK.

Viewer Setting
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.
Data Payload
You can format the Data Payload display.
For Columns in Row, select 1, 2, 4, 8, or 16.
For Bytes in Column, select 1, 2, 4, 8, or 16.
Time Stamp Origin
Select Absolute, User Defined, Trigger, or Based on System Time.

Start Time and Port

You can use the same color for the start time and port.

Packet View Condense Mode

You can enable Packet View Condense Mode to minimize Packet View rows.

Time Stamp Format

Select Teledyne LeCroy, Milliseconds, or Microseconds.
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Font

To change display fonts, click the Font button to open the Font dialog box.

Font: Font style: ize:
Im |Regular
Arial Black —1 |Italic
O Aial Narrow Bold
() Aiial Unicode M5 Bold Italic
T Aistik
T AvantGarde Bk BT
T AvantGarde MdBT ]
— Sample
AaBbYyZz
Seript:
IWeslem :J

Figure 3.132: Font

Choose the font, font style, and size, and click OK.

Save/Load Settings

You can 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.

3.14 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 (see Figure 3.133 on page 203).

To assign port names in an open sample view, select Setup > Set Port Alias.

Sierra M124 SAS/SATA Protocol Analyzer User Manual
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SAS Address Alias (SAS only)

202

o .. =~

SubChannel 0 SubChannel 1
Paorts New Port Mame Ports New port name

T5-0 T5-0 T5-1 T5-1
15-0 15-0 15-1 15-1
T60 T6-0 T6-1 T6-1
16-0 chng 16-0 16-1 chng l6-1
170 T7 T71 T71
17-0 17 17-1 [7-1
T80 8 81 Te1
18-0 18 18-1 18-1

[Resture Factory Presets l

[ SetAs Default l [ ]9 ] l Cancel l

Figure 3.133: Assign Port Alias

Assign a meaningful name to each port in use and click OK. The assigned names replace
the port numbers in the sample view.

If you elect to save the capture sample file, the assigned port names are saved together
with the result, so that when you open the sample file later, the assigned names are
retained.

Restore Factory Presets

Click the Restore Factory Presets button to restore the settings to the factory settings.

Set As Default

3.15

If you want to set these port aliases for sample files that will be captured later, you can
set them as default, and new samples will be opened by these default port aliases.

SAS Address Alias (SAS only)

SAS Address Alias allows you to assign a meaningful name to each SAS address to assist in
interpreting the results displayed in the sample view. To assign SAS address names in an

open sample view, select Setup > Set SAS Address Alias to display the SAS Address Alias

dialog (see Figure 3.134 on page 204).
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SAS Adress Alias X
SAS Address Hash Address Alias Name

B000EZB000001074 FFFF54 Intrazewer

500E0560000003C4 BB 2525 Metwark, tools 1

5000E 85000000001 DB182F Catalyst

AO0E0SRO000003CE A00z252 Metwork, toolz 2

5000CE00001 047B5 CCADAC Seagate 1

5000CS00001 03091 EQAEDS Seagate 2

v Apply alias toall view SettzDefault | Cancel |

Figure 3.134: SAS: Assign SAS Address Alias

Assign a meaningful name to each SAS address in use and click OK. The assigned names
replace the SAS address in the sample view, Search, filter, and Statistical report.

Pratacal Status

Source SAS Address (H) | Destination SAS Address (H) |

Command

Figure 3.135: SAS: SAS Address Alias

Seaich For Search ltems Filter Options-

[1Data Pattern [lrtrasever (1B us Condition [ IMetwork tools 2> Intrasever
[(1Bus Candition [CIMetwark taals 1 [1Primitive [Metwark tools 1> Intrasever
[ IPrimitive [ICatalyst [Cincomplste Frames [1Seagate 1--3Intrasever
[CIncomplete Frames [INetwark tools 2 [ lAddress Frames [ ICatalyst->Seagate 2
[JAddress Frames [5eagate 1 [155P Frames [ICatalyst-» 0F QAEBE
[1SSF Frames []Seagate 2 [C1SMP Frames [(1Seagate 2-->Catalyst
[1SMP Frames [15TF Frames [15eagate 2-»Intrasever
[T1STP Frames [15CSI Commands [Cintrasever->MNetwork tooks 2
[_]15CS1 Commands [15MP Cammands [ntrasever-->Metwark toals 1
[ 15SMP Commands [1T ask Management Functions [CIntiasever->Seagate 2

1T ask Management Function [JAT& Commands [intiasever->5eagate 1

[ ]&TA Commands [15CSI Command Status

[15CSI C d Status 15 ource 545 Address

If you elect to save the captured sample file, the assigned SAS address names are saved
together with the result, so that when you open the sample file later, the assigned names

are retained.

Set As Default

3.16

If you want to set these SAS address aliases for sample files that will be captured later, you
can set them as default, and new samples will be opened by these default SAS address

aliases.

TxRxVout & Preemphasis

The analyzer incorporates the ability to select TxRx Vout for the transmitter and receiver
on each port. Using TxRx Vout can increase 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.
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To select TX Vout, select Setup > TxRx Vout & Preemphasis to display the
Rx/Tx Settings dialog:

PMA Analog Control Settings [Hestore Factary Settings]

Fi¥ equalization DC 0 [ Save ]

T
12 RX equalization control 3 [(Write Oniy) [ Load
T2

|
13 [ Auto Calibration ]
|

T3
14
T4 [ Ay Auto Calibration
[T] Overwrite Tx Settings

Advanced ] [ ] [] Disable Rx Training
Road Port Status

o) Mumber of emors per second : 0
|Copy Selected Port Settings to Al Ports |

[ Apply J [ Start Reading Ports Statuz ] [

Figure 3.136: Choose Port for TxRx Vout
Port displays ports to select from.

Copy Selected Port Settings to All Ports implements selected port's setting into all other
port settings.

PMA Analog Control Settings allows you to select values for RX equalization DC and RX
equalization (Write Only)

Advanced displays the Advanced Probe Setting dialog (see Advanced Probe Setting on
page 206).

References displays the References Probe Setting dialog (see References Probe Setting on
page 206).

Overwrite Tx Settings check this box to overwrite the Tx settings.
Disable Rx Training check this box to use the manually entered settings.
Port Status displays number of errors per second.

Apply applies the selected settings.

Start Reading Port Status implements reading of number of errors displayed in Port
Status.

Restore Factory Settings restores default values.
Save saves the new values as a *.sng file.
Load loads back the saved *.sng file.

Auto Calibration displays the Auto Probe Calibration dialog (see Auto Probe Calibration
on page 209).
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3.16.1 Advanced Probe Setting

3.16.2

Advanced Probe Setting

You can set the TX Signals values for:

O VOD (Programmable Differential Voltage)
O Pre-emphasis Pre-tab

Q Pre-emphasis first

Q Pre-emphasis second

You can set the DFE_Control values for:

aQ DFE_Tapl
DFE_Tap2
DFE_Tap3
DFE_Tap4
DFE_Tap5
reference voltage

O0O00OO

~TX Signals

VoD |5':' Pre-emphasis first |21
Pre-emphasis Pre—tatl-q vI Pre-emphasis second |-5 vl

| DFE_Contral
DFE_Tapl|0 - DFE_TapEIEI vl DFE_TapEII] vI DFE_Tap4 |0 ~ DFE_TapEII] vl

reference voltage I 0 mv > |

oK | Cancel |

Figure 3.137: Advanced Probe Setting Dialog

References Probe Setting

Sierra M124 SAS/SATA Protocol Analyzer User Manual

The Advanced Probe Setting dialog allows you to set the TX Signals and DFE_Control
(Decision Feedback Equalization) parameters.

The References Probe Setting dialog (see Figure 3.138 on page 207) allows you to set the
three reference points defined by the SAS 3.0 specification (Reference 1, Reference 2 and
NoEq), in cases when the default reference points do not result in a clean link.

These settings only need to be applied once for each analyzer as they are saved by the
SAS/SATA Protocol Suite application on the host machine. Connecting to a different host
machine requires reapplying the settings.
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-References Probe Setti

Reference 1
VoD Pre-emphasis first 29

Pre-emphasis Pre-tap-15 Pre-emphasis second = -

Reference 2

VoD Pre-emphasis first

16
Pre-emphasis second

Pre-emphasis Pre-tap

MNoEq

VoD Pre-emphasis first 0

Pre-emphasis second

Pre-emphasis Pre-tap

w w w
[ [ [
4

o ] [ conel ]

Figure 3.138: References Probe Setting Dialog

3.16.3 Manual Calibration of Tx Path from Jammer or Trainer

To manually calibrate perform the following steps:

1. Select Setup > TxRx Vout & Preemphasis to display the
Rx/Tx Settings dialog (see Figure 3.139 on page 208).

2. Press the Read button to read the current values for all ports (values achieved
through automatic Training when the link has come up), then press the Advanced
button to see and tweak the values.

3. The typical set of values for the Initiator are shown in Figure 3.140 on page 208. If
you see these values then no changes are required.

PMA Analog Control Settings [Hestore Factary Settings]

Port
T Fi¥ equalization DC 0 [ F— ]
T
12 R¥ equalization cortrol 3 (Write Onily) [ Load ]
T2
1|':J'3 [ Auto Calibration ]
14
T4 [ Adw Auto Calibration ]

[T Owerwrite Tx Settings
[ Advanced ] [ References ] [ Disable R Training
Bead Part Status
] Mumber of emors per second © 0
|Copy Selected Port Settings to Al Ports |

[ Apply ] [ Start Reading Portz Status ] [ Cloze
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Figure 3.139: Rx/Tx Settings Dialog

I TX Signals
VoD 35 Pre-emphasis first 16

|| oFe_control

DFE_Tapl0 ~ | DFE_Tapil0 ~| DFE Tap30 ¥ | DFE_Tapd|0 ¥ DFE_Taps|0 ~

reference voltage 0 mv -

[ OK ] [ Cancel l

Figure 3.140: Advanced Probe Setting Dialog

4. To see the Target values, click Cancel on the Advanced Probe Setting dialog.

5. Select T1 on the Rx/Tx Setting dialog (see Figure 3.141 on page 208), and then click
the Advanced button (no need to re-read the values).

6. Manipulate the "Pre-emphasis first" and "Pre-emphasis pre-tap" fields by making
small changes to the values achieved by Training (see Figure 3.140). This is an
iterative process to eliminate errors. After each value change, press OK to make the
change in the software copy of the value, and then press Apply in the Rx/Tx Settings
(see Figure 3.141 on page 208) dialog to write the new value to the Serdes.

Rot/Tx Settings m
Il Unit1
PMA Analog Control Settings I Restare Factory Seflings
RX equalization DC 1] I 5
e
RX equalization 4 (Write Only) I Load
Al
7
I Advanced ] [] overwrite Tx Settings
= &  MNumberof errors per 1]
[Zopy Selected Port Settings to All Port]
I Apply ] I Start Reading Ports Status ] I Close

Figure 3.141: Rx/Tx Settings Dialog

Overwrite Tx Settings: Check this box (see Figure 3.141) to retain the optimal values

reached through manual calibration every time the link goes through Training due to port
reset, power cycle or disconnection.
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3.16.4 Auto Probe Calibration

The Auto Probe Calibration dialog will attempt to optimize the receiver settings. The
accuracy is controlled by the time interval spent on each setting. Note that this action
might take a very long time depending on the values entered.

[ Port Status F Equalization Contral DFETapl DFETapz DFETap3 DFETapd DFE Tap
CIn Idle

T Idle

e Idle

e Idle

[z Idle

] Idle

[]14 Idle

[]T4 Idle

Mote : Link establishment is a requirement for analyzer Auta Calibration.

Tirne Interval: - 500 ms Start Stop Close

Figure 3.142: Auto Probe Calibration Dialog
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3.17 Preferences

Preferences allows you to define template files for new Analyzer projects, to specify how
sample files appear when opened, and to set ATAPI and SCSI Spec Assignments. Click
Setup on the toolbar and choose Preferences to display the General tab (see

Figure 3.143).

3.17.1 General Tab

x

General | Trace Viewer I Spread Sheet View I Column View I Packet View I

 Paths
User path : > wsershpublichdocumentstlecroy'sas sata protocol suite’User) |

~ Template Files

[T Protocol Anatyzer : I |

[~ Mew Protocol Analyzer Project in Advanced Mode

Default Workspace Iu::"-users"-pul:ulic:"-dncuments"-Jecrcry"-&as sata protocol suite’ System'\PreDefined "\Workspace'\Defau . .. |

MNCG Commands Time out Threshold : |1 000 us ATAF| Spec Assignment IMMC G-SPC4 "l
Maximum Mumber of Uploader Threads: IB SCS51 Spec Assignment : ISEC}SPCJ, vl

[~ Convert port configuration without prompt for corfim

¥ Ask userto close the previous captured trace before running the new project

Found device list mode Browse default path——— - Port configuration setting
¥ PReset (clear) the list of found devices % Software default {~ Disconnect unused ports
™ Refresh (append to) the list of found devices " Windows default 4" Pass through unused ports

Cancel | oK I Set as factory

Figure 3.143: Preferences Dialog General Tab.

Paths

User Path specifies the “User” folder path, used by the software after launching the Open
dialog.

Template Files

Protocol Analyzer: You can use a pre-saved analyzer and/or analyzer project file as a
template. Whenever you make a new project file, the software uses the template to
initialize the project file.

New Protocol Analyzer Project in Advanced Mode: When you use the New menu item to
create a new project file, the software switches to Advanced mode automatically.
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Other

Default Workspace specifies the default workspace file for opening a sample file. You can
save any viewer configuration as a workspace and then specify it as the default
workspace. The software always open a trace file based on the default workspace file.

NCQ Commands Time out Threshold: The software uses this setting in the statistical ATA
command page for NCQ commands. If the time out exceeds this setting, the software
reports an error.

Maximum Number of Uploader Threads: If Quick View is not enabled, during cascading,
specifies the number of concurrent processes for uploading a sample file.

ATAPI spec assignment: Specifies the ATAPI default spec.
SCSI spec assignment (SAS only): Specifies the SCSI default spec.

Convert port configuration without prompt for confirm: If the current attached board
does not support the project file port configuration, the software converts it to a
supported port configuration without asking for confirmation. If this setting is unchecked,
the software asks for confirmation

Ask user to close the previous captured sample before running the new project: When
you start to run a new project, the software prompts you to close the current sample.

Found Device List Mode

Reset (clear) the list of found devices: Lists only the currently found devices.

Refresh (append to) the list of found devices: Adds new devices to the list of devices
found previously.

Browse Default Path

Software default: After you select File > Open, the Open dialog shows the default user
folder.

Windows default: After you select File > Open, the Open dialog shows the path selected
when the Open dialog was last used.

Port Configuration Setting

These options pertain to Port Configurations that have unused ports (as marked by a dash
in the Port Configuration table, eg AA--). This allows the user to control these ports, if
unused by the analyzer platform, are to be disconnected or are to be used as pass
through, meaning the traffic will simply pass through them (default setting). It is
sometimes useful to force disconnect on unused ports, to cause all traffic to pass through
the used ports. Select the desired option:

Disconnect unused ports

Pass through unused ports
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3.17.2 Trace Viewer Tab

Preferences...

General | Trace Viewer | Spread Sheet View | Column View|

Open Trace File In Optimization
(@) Default Workspace Sampling memoary usage optimizati
() As Previously Savec [¥] Quick View @ More Info
Switch to CATC Navigation [ |cancel button kills upload immediately
|:| Reverse Link Data |:| Close previous trace file when new trace file opens
Pack Repeated Primitives Create statistical report read/write page
O p p pag
i Scroll Harizontally to Show matched ["] show Quick View Warning
Column In Search ’
ATA decoding mode
[¥] Use new PHY capabilities decoding 5
I JLBA mode
(71 CHS mode

(@ According to LBA mode in ATA comma

Cancel ] [ 0K ] ’Setasfactory

Figure 3.144: Preferences Dialog Trace Viewer Tab

Open Trace file In

Default Workspace: The software opens a trace file in view(s) based on the specified
default workspace.

As previously saved: The software opens a trace file in view (views) based on the last
saved configuration for the trace file.

Optimization

Sampling memory usage optimization: Enables memory cascading for two ports. The
analyzer will use memory of another port if there is not data on another port. (see
Sampling Memory Usage Optimization on page 217)

Quick View: Quick View allows full access to the whole trace more quickly, especially
when using a Gigabit Ethernet connection. However, the trace is NOT written to the host
machine’s hard drive. To save the trace, you must manually click Save.
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If you do not check Quick View, the trace loads more slowly but is automatically saved to
the host machine’s hard drive.

Other

Switch to CATC Navigation: Packet view will open in CATC mode.
Reverse Link Data: The software shows DWORDs of link data as reversed.

Pack Repeated Primitives: The software packs repeated primitives just after opening a
sample file.

Pack Repeated Primitives: The software packs repeated primitives just after opening a
sample file.

Scroll Horizontally to Show matched Column in Search: When unchecked makes
columns stationary even during search.

Use new PHY capabilities decoding: Decodes PHY capability bits in reverse order per the
latest specification.

Cancel button kills upload immediately: The software kills the uploading process if you
press Cancel.

Close previous sample file when new sample file opens: When you want to open a new
sample file, the software closes any open sample files.

Create statistical report read/write page: The software creates a Read/Write page in the
statistical report. Enabling this setting displays the Read/Write Stream DMA command in
the Read/Write page.

Show Quick View Warning: The Quick View Warning pops up when attempting to close a
trace that has not yet been saved, and is only shown in Quick View "mode". This
checkbox allows to turn off this popup.

LBA mode: Checking this box enables LBA mode for ATA decoding.
CHS mode: Checking this box enables CHS mode for ATA decoding.

According to LBA mode in ATA command: Checking this box enables decoding according
to LBA mode in ATA command for ATA decoding.

Configuration: Clicking Configuration displays the Trace Viewer Configuration dialog (see
Figure 3.145 on page 214).
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Trace Yiewer Configuration

- € ATA Com Figlds -]

----- @ Input

----- @ Morrnal Dutput

""" ¢

----- # Features

----- & Loaical sectors per logi
----- # SectarCount

----- & SectorQffzet

..... & Emor

----- & LBALow

""" @ [ BA Mid

""" & LBAHigh

..... # L0

----- & Mative Max Address
----- & Sectar Number

----- & Cylinder Low

----- # Cylinder High

----- # Head Murber

----- & Command

----- # Realum

----- & FReserved

----- # Porthum

----- & Mumber of sectors to b
----- & na‘ohs hd

1| I L3

— Field Setting

Farmat IHexadecimaI 'l

IV Visible

Byte Order IHight Align "I

— Field Header Setting
' Name

Errar Output &+ Abhreviation

Foreground |
 Wiewer Setting Data Payload
[ ‘wirap Packet Calumns in Rove: |1B Calumn I

-
-

Iv Enable Todlip: | | Bytes in Columr: |-| Byte I

r— Time Stamp Origin
' Abzolute " Trigger
= User Define " Bazed On System Time

[¥ Same color for start time and port Headers |

" Enable Packet ¥iew Condense Mode

Tirne Stamp Format ILech_l,l Format j

Save | Load | Factary Settingl Faont | Ok I Cancel

Figure 3.145: Preferences Dialog Trace Viewer Configuration Tab

Select a view in the left pane and set the trace viewer display options in the right pane.
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3.17.3 Spread Sheet View Tab

| General | Trace Vlewerl Spread Sheet View | Column View | Packet View |

Color Setting Repeat decoded command in frame column

n Based on Cell Type Decode COB of Commands

() Based on Port No. ) - )
) Based on Read/Wiits Command Typs [] Show "Sector Count’ instead of FER Length
(") Based on Specific Command Type

7] Anchor the Selection bar

Set the Anchor row as sync. point

[ Cancel ] [ oK ] [ Set as factory

Figure 3.146: Preferences Dialog Spread Sheet View Tab
Color Setting
Based on Cell Type: Each column has its own color.

Based on Port No.: Data of each row are shown based on the specified color for its port.
You can set the color of ports in the Viewer settings.

Based on Read/Write Command Type: You can specify a color for Read commands,
another color for Write commands, and other color for other commands. The software
shows each row based on the command type: Read, Write, or others.

Based on Specific Command Type: You can specify a color for each command. The
software applies the setting on the Command column.
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Anchor the Selection Bar
You can anchor the selection bar of the Spreadsheet View.

Set the Anchor row as sync. point: Other views synchronize based on the contents of the
anchor row.Other

Repeat decoded command in frame column: The spreadsheet shows the name of the
command in front of all frames in the Command column. Otherwise, it will show the
name of the command only in front of the SSP command frame.

Decode CDB of Commands: The spreadsheet shows name of command in command
column, otherwise shows CDB of command in command column.

Show ‘Sector Count’ instead of ‘Xfer Length’ (SATA only): Display sector count.

3.17.4 Column View Tab

| General | Trace Viewer | Spread Sheet View | Column View | Packet View |

Show Waming In Search Primitives In Column View

[ Cancel ] [ 0K J [ Set as factory

Figure 3.147: Preferences Dialog Column View Tab

Show Warning in Search Primitive In Column View: If searching in Column View takes a
long time, the software asks if you want to continue search. Otherwise, the software
continues searching with no pause.
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3.17.5

3.17.6

Packet View Tab

R o '1

| General | Trace Viewer | Spread Sheet View | Column View | Packet View |

Command Caolor Setting

(@ Based on Command Layer
(") Based on Specific Command Type

[ Cancel ] [ OK l [ Set as factory

Figure 3.148: Preferences Dialog Packet View Tab

Based on Command Layer: You can specify a color for the Command Layer. The software
shows each row based on the command layer.

Based on Specific Command Type: You can specify a color for each command. The
software applies the setting on the Command column.

Sampling Memory Usage Optimization

The Preferences dialog has a Sampling Memory Usage Optimization option in the Trace
Viewer tab. This Memory Assignment (MA) feature optimizes sampling memory
utilization.

If the Sampling Memory Usage Optimization Option is Checked

The system tries to use empty space in all memory banks to prevent any memory bank
from filling completely. Each physical link is not necessarily assigned to a specific memory
bank. The system can capture more sample data than if the MA option is unchecked, and
sample file size is closer to the user-defined Sampling Memory Size.

Memory Assignment efficiency varies with Port Configuration and Trigger Position:

O FPGA: The Memory Assignment feature works for a pair of ports connected to
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one FPGA, for example ports 1 and 2 (or ports 3 and 4). Memory Assignment
does not work for two ports connected to different FPGAs, for example ports 1
and 3.

Q Triggering: Memory Assignment only starts after the trigger point. During

pre-trigger, each physical link is always assigned to a specific memory bank.
Post-trigger, the system can try to use empty space in all memory banks, if you
check the MA option. Therefore, Memory Assignment efficiency is maximum
when Trigger Position is set to 0% (snap-shot trigger) and is minimum when Trig-
ger Position is set to 99% or when there is no triggering (you stop recording man-
ually).

MUX: When MUX is enabled, each segment has four memory banks, limiting
Memory Assignment somewhat.

Here are examples of different Port Configurations and Trigger Positions:

m  One port configuration (A - - -): Sample size is user-specified sample size.

m  Two port configuration (AA - -): Ports 1 and 2 are on the same FPGA, so
Memory Assignment has an effect. If you use snapshot triggering, the sam-
ple size is near specified size.

m  Two port configuration (AA - -): If you use manual stop, Memory Assignment
has no effect. Sample size depends on port traffic loads.

m  Two port configuration (AA - -): If trigger is set at 50%, and there is enough
data to fill pre-trigger, Memory Assignment has an effect. Sample size is typi-
cally near specified size.

m  Two port configuration (AA - -): If trigger is set at 50%, but there is not
enough data to fill pre-trigger, Memory Assignment has an effect. Sample
size is typically more than half specified size, with size determined by the
amount of data captured before trigger.

Note: Checking this option does not affect the sample. It only allows larger sample sizes.

Note: If traffic is balanced on ports, sample size is the same whether you check or uncheck the

Sampling Memory Usage Optimization option.

Note: Memory Assignment depends on traffic load distribution at the time when the system tries to

re-assign physical links to memory banks. Therefore, if you repeat a capture with the same
Sampling Memory Size and Segment Number parameters, the resulting sample size may not be
the same. However, if traffic load distribution is similar, sample size will be similar.

Note: The buffer status indicator shows buffer by FPGA, not by port.

If the Sampling Memory Usage Optimization Option is Not Checked

Each physical link (or logical link if MUX is enabled) is assigned to a specific memory space
(memory bank), depending on the Sampling Memory Size and Segment Number
parameters.
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Important: If any physical link fills its memory bank, the recording process stops. Other
memory banks will typically be less than full (and can be empty). The sample file might be
smaller than the user-defined Sampling Memory Size. You might even think that the
Analyzer malfunctioned.

3.18 Floating License

Note: License Manager is only available when in Cascading mode. For example, if one unit is licensed
only for JJJJ and a second unit is licensed only for AAAA, cascading the two units and using the
License Manager allows each unit to do JIAA.

To manage the license, select Setup > Manage Setup Licenses.

The Floating License dialog (see Figure 3.149 on page 219) displays the available
functionality by Function, Total Ports, Assigned To ports, and Not Used. It also displays
the Current License Configuration by License Type, Serial Number, Analyzer,

Device Emulator, Host Emulator, and InFusion.

Note: Sierra M124 currently does not support Device Emulator, Host Emulator, and InFusion.

Floating License |

Available Functionality by Setup and Licensed Features:

Function | Total Ports | Azsigned To Ports Mot Used |
[[Z]] Analyzer 0 1] i
Device Emulator ] ] 0
[ Host Emulator ] ] 0
TN Infusion 0 o 0
Current License Configuration:
Type Serial Num | Analyzer | Device Emulator | Host Emulator | Infusion |
Simulation Sh: 00 = - - - ~-|EA - -/m - -]

Defaulk Licenses
el

Figure 3.149: Floating Licence Dialog
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3.19 External Trig Setting

To display the External Trig Setting dialog, select Setup > External Trig Setting. The
External Trig Setting dialog displays the External Trig Out Setting and External Trig In
Setting as High Active, Low Active, or Toggle.

External Trig Out Setting External Trig In Type
Type (@) High Active
(@ High Active

: ) Low Active
() Low Active

(") Toggle © Toggle

External TrigOut pulse width 1

0K ] [ Cancel

Figure 3.150: External Trigger Setting Dialog
To display the External Trig Setting dialog, select Setup > External Trig Setting.

External Trig Out Setting

The Analyzer can send a Low or High external signal anytime a trigger occurs. Select the
External Trig Out Setting: High Active, Low Active, or Toggle from High to Low or Low to
High once (3.3 V output).

Enter the External TrigOut pulse width.

Note: The External TrigOut pulse width field supports increments of 16 ns, starting from 64 ns and
up to 1024 ns.

External Trig In Setting

An external Low or High input signal can cause triggering. Select the

External Trig In Setting: High Active, Low Active, or Toggle from High to Low or Low to
High once (3.3 V output).

Note: The nominal External Trigger voltage is 0.818 volts. Trigger In can work with 1 volt to 5 volts
input voltage.
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3.20 Update Device

The Update Device command allows you to update a Sierra M124 Analyzer or CATC-Sync
expansion card whose current version is incorrect.

1. Click Setup > Update Device to display the Device Setup dialog.

| Dew Name | Type | Cur ... | Req... | Status | File M arne | Update Selected |

[T Siera Firmware 1.06  1.06 [OEN C:“Program Files\LelCronhs...
7 Siera &nalyzer 2 1310 1310 JBOEM C:‘Program FilestLeCronhs... Update Al |
[T Siera Emulator =2 2310 2310 [EER C:%Program Files\LeCrophs...
7 Siera &nalpzers.. 3310 3310  PROEM C:‘Program FilestLeCronhs...
[T Siera Self Test 4312 4312  [OEM C:“Program Files\LeCrophs...
7 Siera Infuzion 5320 5320 |[OEM C:“Program FilestLeCronhs...
F  Siera Trainer 301 6300 [NEEEM C:Frogram Files\LeCrowhS. ..

Cloze

Figure 3.151: Device Setup Dialog with BAD Device Status

Devices whose version is correct have an OK status.
A device whose version is incorrect has a BAD status.

Note: You can click the ellipses (...) at the end of a file path and name to display an Open dialog, in
which you can browse for files.

2. Click the checkbox to the left of a device with BAD status, then click
Update Selected to begin the process that will make the Analyzer version correct
(see figure on next page).

Device Setup

g
| Dev Mame | Type | Cur ... | Req ... | Status | File Mame |

[T Siena Firmware 106 106  [POEN C:“Program Files\LeCrophs...
[T Siena Apalyzer«2 1310 1310 PBOE C:\Program Files\LeCrams... Update &l |
[T Siena Emulator x2 2310 2310  [OES C:“Program Files\LeCroghs...
[T Siena Apalyzers.. 3310 3310 IBOER C:\Program Files\LeCrams...
[T Siena Self Test 4312 4312  [OEM C:“Program Files\LeCroghs...
7 Siena Infuzion 53.20 5320 [OEN C:‘Program Files\LeCrows...
b Siena Traines 6201 B300 [ 0% | C\Program Files\LaCrophs... |

[Hloze I
o

Figure 3.152: Device Setup Dialog Beginning to Update Status of a Device

After the update, the device must restart.
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o x|

i Sierra device SM:61475 updated successfully,
Please wait until device Sh:61475 restarts,

Figure 3.153: Info Dialog

Then the update is complete.

Device Setup

| Dew Hame | Type | Cur ... | Req .. | atus | File Mame |

™ Siena Firrnware 1.06 1.06  IEEN C::Program FilestLeCrowhs. .
T Siena fnalyzer w2 1310 1310 PEEM C:\Frogram Files\LeCrophS. .. Update & |
™ Siena Emulator =2 2310 2310 IBOES C:“Program FilestLeCrowhs...
I Siena Andyzerd.. 33210 3310 [IIEEIN C:‘Program Files\LeCrops...
T Siena Self Test 4312 4312 OB C:\Program FilestLeCrowhs. .
™ Siena Infusion 5320 5320 BOEM C:\Program Files\LeCrowhs. .
k| Siena Trainer §3.01 E300 [DONE! C:\Program Files\LeCravhs... |

[Cloze I
4

Figure 3.154: Device Setup Dialog with DONE Device Status

3.21 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.

Select Setup > User Defined Decoding to open the User Defined Decoding dialog.

User Defined Decoding

™ ATAPI & SCSI Eommand[s]l

™ AT4 Command(s] f
™ 55P Framels] f
™ STP Framels] f

I~ SMP Framefs]

\_ S ]

St s Detaul| Cancel

Figure 3.155: SAS: User Defined Decoding
SAS vs. SATA: SAS adds SCSI Commands, SSP Frames, and SMP Frames.
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3.22

3.22.1

3.22.2

3.22.3

3.22.4

Check ATA Commands and/or STP frames. Click the ellipses next to a command type text
box to display the Open dialog. Choose an appropriate script file and click Open.

open 2| x|

Look in: l‘_) User Define Decoding Script j & ﬂ( Ed-

_"? ATA Command. as|
P FIS.asl

File name: | | Open I
Files of type: IDeconding Script Files for ATA Command(s) j Cancel
V7

Figure 3.156: Choosing a Script File

Help Menu

Tell Teledyne LeCroy

Report a problem to Teledyne LeCroy Support via e-mail. This requires that an e-mail
client be installed and configured on the host machine.

Help Topics

Displays online help. You can also select F1.

VSE Help Topics

Displays VSE online help. You can also select F1.

Update License

A current license agreement with Teledyne LeCroy entitles the Analyzer owner to
continued technical support and access to software updates as they are published on the
Teledyne LeCroy website. When you obtain a license key, from the Help menu select
Update License to display the Select License Key File dialog box. Enter the path and
filename for the license key, or browse to the directory that contains the license key and
select the *.lic file. Click Open.
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3.22.5 Display License Information

Sierra M12-4: (Alias Name : Sierra_M124, 5M : 64922 (0xFD3A)) vl

Open a license information dialog to display a list of named features supported by the
current software version (see Figure 3.157 on page 224). Named features that are not
enabled on your system are indicated by No in the Purchased column. Whether or not
named features are enabled depends on the license key stored in your analyzer. If you try
to use a feature for which you do not yet have a license, the program displays the License
Protection Message. To use the feature, you must purchase a license.

Licensing

Licen=se information for the product,

Serial Number
Llias HName

: 64922 (0OxFDSZ)
¢ Sierra M124

»

Sierra M124 SAS/SATA Protocol Analyzer User Manual

Available Features
Feature Title Purchased Feature Description
System Memory Size: 4GB Mo Enable operation with 4GByte of internal memary.
System Memaory Size: 8GB Mo Enable operation with 8GByte of internal memary.
System Memaory Size: 16GB Mo Enable operation with 16GByte of internal memory.
System Memaory Size: 32GB Yes Enable operation with 32GByte of internal memory. =
System Memaory Size: 4GB Mo Enable operation with 64GByte of internal memory.
Rate Support: 1.5G Yes Support for 1.5GBps data rate.
Rate Support: 3G Yes Support for 3GBps data rate.
Rate Support: 6G Yes Support for 6GBps data rate.
Rate Support: 12G Yes Support for 12GBps data rate.
Tool: Pattern Generator Yes Enable Pattern Generator.
Protocol Support: SAS Yes Support for SAS protocal.
Protocol Support: STP Yes Support for STP in SAS protocal.
Protocol Support: Pre-emphasis | Yes Support for Pre-emphasis for SAS and SATA protocaols. b
Analysis ports: 1 Yes Enable one analysis port for blade.
Analysis ports: 2 Yes Enable two analysis ports for blade.
Analysis ports: 4 Yes Enable four analysis ports for blade.
APl Support: Analyzer Yes Enable Analyzer software AP
Multi Level Filterina: Yes Enable Multi Level Filterina. -
Save As... | [ Close _]
—
Figure 3.157: Licensing Dialog
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3.22.6 Check for Updates

Check whether a new software version is available. If so, you can download from the
Teledyne LeCroy web site.
You can select to Check for updates at application startup.

LeCroy SAS Protocol Suite Software Update x|

Eg There are no new updates available for 543 Protocol Suite,
8

[ cCheck For updates at application stark up

The latest software downloads can always be Found at;
hitkp: e lecroy, comfkmfLibrary 'Software/PSG,Sierra 5a5.asp

Close

Figure 3.158: Check for Updates

3.22.7 About

Displays version information.

3.23 Find DUT

Saving device information allows you to import the specific device information into the
Target/Device emulator.

The Find DUT utility obtains all vendor-specific information and detailed device
parameters.

This feature only works in "SAS address" mode. It finds SAS addresses only and works up
to one expander level.

Find device finds any devices that are attached to any port.

Select Setup on the main menu bar and choose Find DUT (see Figure 3.159 on page 226).
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Z! File

Setup | Session  Analysis  Navis

TxVout & Preemphasis

User Defined Decoding...

o=

External Trig Setting...
dpdate Dewvice,,,

All Connected Devices...

]

Powenapurce Control

Manage Setup Licenses

Preferences...

Self Test
Data Block
Set Port Alias...

Set SAS Address Alias...

Figure 3.159: Find DUT

The Find DUT dialog displays.

'Find Device U

Find Find Device in
@ Alllnfo () SAS Address MT1 T2 T3 T4

| Device List | Parameters |
0ﬁset| Length VYalue
Supported Pages & SubPages
General
Protocol Supported SMP STR
4] Find DUT Export ” Save I [ Load ] | Close

Figure 3.160: Find DUT Dialog
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SAS Verification (SAS)

Click the Find Device button to search for connected devices. After a brief period, the
dialog displays all device information.

Device Identifier |
~Find ~ Find Davics in L
& dlinfa © SASAddess ||F 71 T 12 D73 T T4
| Dievice List | Parameters | PHY Information
=-[EE T1 :50060560000003:5 Property Yalue
PHY O PHY 2 FHY Id ]
-z PHY 1:5006056000000 | 1 Py 3 Irvealid Dword Count ]
i PHY 2 FHY 4 Rurning Disnarity C 0
PHY 3 PHY 5 unning Dizpanty Count
PHY 4 E:$ ? Lozs OF Dword Sypnc Count 1]
PHY 5 PHY B PHY Reset Problem Count 7did
PHY E PHY 9
PHY 7 PHY 10
PHY 8 PHY 11
PH 9
i PHY 10
PH 11:500605600001
— General
Protocol Supparted: [ 55P [ SMP [T 5TP
Mumnber OF PHY: 12 Yendor [d: LSILOGIC
Expander Change Count; 163 Product Id; SA5x124.0
Expander Foute Indexes: 144 Product Rev Lew Id; 22
| _'I Config: 0
Find device I E vt | Save | Load | Cloze I

Figure 3.161: SAS: Identified Devices

Click a device in the Device List to display information about that device.

Aliasing

You can enter a 16-character alias name for a device. In the Device List, right-click the
device name and enter an alias after the colon.

The alias name appears in the Device List.

Exporting

You can export a device specification to a text file. Click the Export button to open the
Export dialog.

3.24

SAS Verification (SAS)

SAS Verification consists of a set of selectable tests to verify compliance with the
SAS specification.

Note: Speed Negotiation and all other SAS tests are documented in the SAS Verification Test
Descriptions.pdf. file in the installed documents directory.

Note: With the exception of the NACA test, the SAS Verification tests can be run at 12G.

226
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To run a SAS Verification Test:

1. Select Analysis on the main toolbar and choose SAS Verification to open the SAS
Verification dialog (see Figure 3.162 on page 228).

x
[ENE| 5peed Megotiation = DUIT Type

[ Train Speed Megatiation bindow
=[] Link Layer
-] LIMK. RESET

[J CLOSING S5P CONMECTIONS

- [] BREAK
=[] Transport Laper

- [] 55P FRAMES STRUCTURES
- ] 55P COMMAND 1

=-[] $5PDATAIL

-] 55P #FER_RDY IU

- [] 5P RESPONSE ILJ

-] 55P ERROR HANDLING
=[] Application Layer

-- O Speed Megatiation Windaw Thres

Load | Stark
| v

Cloze

& Target
£ Initiator
" Expander

LI

Add > |
[J CONMECTIONS THROUGH EXPANDERS R | [ etings
<< Remove
Humber of Run I1

Add All »> |
DUT Mame : IDevice1
<< Remove Alll
r Automatically load Faled test fraces

Separate tests it Sierma race viewer
™ which irvalve
expander

™| Save only failed test traces

Warning messages
1 | wihile running test ™| Gitop autamatizally, ik ampkest i

[#-[] STP OPERATIONS that invalye
-] NACA ;I T
I Connection Rate IAutoSpeed 'I
Fiepart file Ic::'\users\pubIic\documents\lecro}l\sas zata protocal suite’ U ser\SASYernfication_Devicel.itf Browse... | Wigw
Saved Traces Ic:\users\public\documents\lecro}l\sas zata protocol suitehzer Browse,.. |

Mo| Test Name|

Purpose | Reszult | Detail | j

Figure 3.162: SAS Verification Dialog.

a

a

Q

a

No vk wNnN

Speed Negotiation has Speed Negotiation Window Three and

Train Speed Negotiation Window.

Link Layer has Link Reset, Connections, SSP Frames,

Closing SSP Connections, Connections through Expanders, and Break.
Transport Layer has SSP Frames Structures, Command IU, Data IU,
XFER_RDY IU, Response IU, and Error Handling.

Application Layer has SCSI CDB, STP Operations and NACA.

Choose the tests in the left pane of the dialog and click the Add>> button.
Enter a value for DUT Type: Target, Initiator, or Expander.

Enter a value for the Number of Runs to run a particular test more than once.
Enter the DUT Name.

Enter the Connection Rate as Autospeed or a value.

To view failed test traces in the sample viewer, check the

Automatically load failed test traces into Sierra trace viewer check box.
8. To save the failed test traces only, check the Save only failed test traces check box.

9. Enter a path and file name for Report file, or use the default file name and path:

For Windows XP:

C:\Program Files\LeCroy\SAS SATA Protocol
Suite\User\SASVerification Devicel.rtf
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For Windows 7:

C:\Users\Public\Documents\LeCroy\SAS SATA Protocol
Suite\User\SASVerification Devicel.rtf

10. Enter a path and file name for Saved Traces, or use the default folder:

For Windows XP:

C:\Program Files\LeCroy\SAS SATA Protocol Suite\User\
For Windows 7:

C:\Users\Public\Documents\LeCroy\SAS SATA Protocol Suite\User\

11. After you select tests, click Start.
12. The test runs and, after a brief period, displays the result.

13. To save the current compliance setup for later use, click the Save button to open the
Save As dialog. Assign a meaningful name to the setup and save it as a *.cst
compliance file.

14.To run a previously defined setup, click the Load button and choose a previously
defined setup to run.

Note: For the NACA test, both ports of the SAS device must be connected to two Host Emulation ports,

11 and 12, using two SATA cables.

Note: When you are running SAS Verification, you cannot work with Trainer and Emulator while device

is connected to D connector and HBA is connected to H connector.

Note: You must use a Power Expansion Card (ACC-EXP-004-x or ACC-EXP-005-X) for SAS Verification.

See Using the Power Expansion Cards on page 21.

Note: Connecting to an HBA, while running in Emulation/Trainer mode, will impact test results.

228
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InFusion Overview

The LeCroy InFusion™ Error Injector and Traffic Modifier is an error injector and traffic
modification tool that allows you to verify real-world fault handling for

Serial Attached SCSI (SAS) and Serial ATA (SATA) systems. InFusion can sit unobtrusively in
the data path on a live system to programmatically alter or corrupt traffic. InFusion is the
ideal tool for stress-testing systems using actual workloads.

J LeCroy InFusion™ Error Injector and Traffic Modifier —15] x|

! File Setup View Configuration Tools Help

DPE BE FOE | @ @t (e B om | @recod m

DEH@S BGX|&E

Scenarios Scenarios

Inject Errors [ Mew Scenario 0
Remave, Substitute & Branch
Substitute with Primitive
REDUNDANCY GROUP [IN)

SEEK 5]

WRITE ATTRIBUTE
MAINTENANCE(N)

Detect "ACCESS CONTROL IN™
Detect "Erase (12)°

Detect “TNQUIRY"

Detect "Log Select™

Detect "Log Sense”

Detect "LOCK UNLOCK CACHE(16)"
Detect "MEDIUM SCAN -

NEEEEEEEEEEEEE

Output

CIEKIEEE

Figure 4.1: InFusion Windows.
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InFusion supports SAS SSP, SMP, STP, and SATA-based protocols operating across a single
SAS or SATA link up to 12 G. InFusion monitors traffic from both directions in real-time
and relies on predefined rules to replace any bit, primitive, or parameter with one you
specify. InFusion can change traffic when it detects a specific sequence or reaches a
designated time interval, yet it requires no complicated scripts, programming, or
simulation tools.

InFusion can monitor traffic in both directions and act on events occurring in either
direction of the communications link. InFusion can modify traffic in only one direction
within a given test scenario, but that direction can be either from the Initiator or from the
Target.

InFusion is specifically designed to verify recovery characteristics within a subsystem. An
easy pop-up menu interface allows you to create specific test scenarios in just minutes.

Once a InFusion session starts, the system automatically handles protocol handshaking
between devices. InFusion transmits a faithful copy of the original data stream down to
the CRC value which, if needed, it recalculates. InFusion allows test engineers to
systematically verify error recovery in ways not possible with other test platforms.

An Infusion event can trigger an analyzer.

4.1 Key Features
The key features of InFusion are:

QO Error Injection: Injects CRC, disparity, 8b/10b encoding, framing, and coding
errors.

Q Break Link Recovery: Programmatically breaks the connection to test link recov-
ery.

O Value Replacement: Monitors the link for specific values, patterns, or primitives
(as low as bit level) and replace with user-defined values. You can replace values
on every occurrence, after a specified number of occurrences, or after a speci-
fied time interval.

O Packet Drop: Removes individual primitives, address frames, or data frames
from the stream to verify retry behavior.

Q Primitive Manipulation: Replaces handshaking and flow control primitives to
help validate robustness of a design.

Q Traffic Monitoring: Operates as a traffic monitor, collecting statistical data on
user-specified parameters. In this mode, data passes unchanged in both direc-
tions.

Q Menu-Driven Interface: Allows easy set-up of test scenarios.

Q API based on C++: Allows development of custom test applications.

O Scenario Batch Files: Allows scenario scripts.

With respect to traffic modification, in the Link Layer you can modify primitives, CRC,
scrambled traffic, and SSP, SMP, and STP connection events. You cannot modify clock
skew management, OOB and power management, and signal integrity.

InFusion consists of a hardware device that connects to the line under test and a
Windows-based software application used to create and download test scripts to the
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4.2

4.2.1

device. You also can use the software application to configure and control the device
across an Ethernet link.

InFusion test scripts are called scenarios. Scenarios determine how the hardware device
monitors and modifies line traffic. You must use the application to create and download
scenarios.

For the InFusion connections, the device is connected between the SAS/SATA host and
the PHY of the test target (DUT). Link training is not performed transparently because the
FPGA cannot manipulate the required physical probe settings. Hence, training sequences
and speed negotiation cannot be jammed. Another side effect is that pre-jam and post-
jam recordings during these events are not the same.

Interface

Buttons

The InFusion interface has the following command buttons:

: [ = & E @ = liE':l €Y snalyzer € Trainer  H) BE ! @ Record W NI
New Scenario: Begins the scenario creation process by listing Scenario Name, Direction
for traffic changes, and Global Rules in the scenario window.

New Batch Script: Starts a scenario batch file in Batch Script window.

Open Library: Lists the InFusion Library Files (.infdb), which contain the available
scenarios, in an Open dialog.

Save: Saves the current scenario in the UserData folder.
Print: Prints the current scenario.

Show Library: Displays/hides the Main Library window (on the right), which displays the
available scenarios. You can create a new scenario, save a selected scenario, save the
library, save a copy of the library, display the selected scenario, insert a copy of the
selected item, or delete the selected scenario.

Show Output: Displays/hides the Output window (at the bottom), which displays
InFusion output. Use the buttons to save output, print output, display options
(automatically save the log file, with a path and size), start logging, stop logging, and clear
the Output window.

Show Port Assignment: Displays/hides the current port assignment.

Port Configuration: Displays the port configuration dialog. See “Port Configuration for
InFusion” on page 237.

Launch Analyzer: Returns to the Protocol Analyzer or Target/Host Emulator window.
Launch Trainer: Goes to the Trainer window.

Run Batch Script: Runs a scenario batch file.
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Stop Batch Script: Stops a running scenario batch file.

Record: Starts recording on the current analyzer, using the current project.

Stop: Stops recording on the current analyzer.

Abort: Aborts recording.

4.2.2 Menus

The InFusion interface has the following menus:

File

(see command descriptions in the “Buttons” section above)

O

0000 O

0000 O

Setup

0O00DO

View

O

O

Configuration
a
a

Tools

New Scenario, Open Scenario (File Library or Main Library)
Open an InFusion database (.infdb file)

Launch Analyzer

Launch Trainer

New Batch Script, Save Batch Script As

New Library, Close Library (File Library or Main Library), Save Library, Save Copy
of Library As

Open Log File

Print Setup

Recent Trace Files

Recent Project Files

Close

External Trig Setting (see “Floating Licence Dialog” on page 219)
Update Device (see “Update Device” on page 221)

All Connected Devices

Status Bar

Views (Library, Output, Port Assignment, Customize - commands, Toolbars, Key-
board, Menu and Options)

Smart Docking

Toolbar

Status Bar

Port Configuration (see “Port Configuration for InFusion” on page 237)
Batch Script Setting (see “Scenario Batch Files” on page 281)

Browse UserData, System, or InFusion folder.

Help

Help Topics and About InFusion.

Sierra M124 SAS/SATA Protocol Analyzer User Manual



Interface

Teledyne LeCroy

423

424

Main Library

You can Show Main Library.

DEEG B Dy X 0@
Scenarios .

|:|+ Mew Scenario 0

Figure 4.2: Main Library.
The Main Library has Scenarios.
Using the buttons from left to right, you can:

O Create a new scenario and save a scenario.
Save a library and save a copy of a library.

00O

Copy and paste.

File Library

You can display the File Library.

File Library - c\program files\lecroy'sas protocol suiteexamplesyinfusion\scsi-sbc2.infdb

View/edit a scenario, insert copy of a scenario and delete scenario.

ODHG @ B Oy X |y ®

Scenarios

Inject Errors

Remove, Substitute & Branch
Substitute with Primitive
REDUMDAMCY GROUP [IM]
SEEK &)

WRITE ATTRIBUTE
MAIMTEMAMCE(IM}

Detect "ACCESS CONTROL IN
Detect "Erase (12

Detect THNQUIRY

Detect "Log Select”

Detect "Log Sense’

Detect "LOCK UMLOCK CACHE(1G)

Detect "MEDIUM SCAM ©

Figure 4.3: File Library.
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A File Library has Scenarios currently available in the device.
Using the buttons from left to right, you can:

New scenario.

Save selected scenario.

Save library.

Save a copy of the library as.
View/edit a selected item.
Insert a copy.

Delete a selected scenario.

Copy
Paste

O

o000 o00oOo

425 Device Ports

If a device is connected, the software displays the Device Ports.

Device Ports - SN 1 12830008

» P 2

Scenarios £

Set Scenario by "Drag/Drop”’ or "Click on Grid Calumns”

Faort | func | Libram Scenario

1 VO
B

Figure 4.4: Device Ports.

Using the first row of icons, you can Run/Stop All Ports or Run/Stop individual ports.
The columns display the Port, Function/Configuration, Library, and Scenario.
You can Float, Dock, Auto-Hide, or Hide the window.

Note: A port row is grayed-out when that port has not been configured to be a Jammer in the
Port Configuration dialog (see “Port Configuration for InFusion” on page 237).

Using the Device Ports Dialog

After you have finished Port Configuration (see “Port Configuration for InFusion” on
page 237), you use the Device Ports dialog (see “Scenario Libraries” on page 242) to
assign specific scenarios to ports, so that different scenarios can run on different ports.

To assign a scenario to a port, drag and drop the scenario from any library window to the
port. The Device Ports dialog then displays the Library and Scenario on the row for that
Port/Configuration.
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Dewice Parts - SM 1 61655

1 2k

SCEnarios e

Portz are Ready to Run

| Fart | func | Library Scenario |
v SN : B1E58 New Scenario 1
B v SN : B1E58 New Scenario 3

Figure 4.5: Device Ports Dialog.

Alternatively, assign the scenario using the Library and Scenario drop-down lists.

Port | func | Library Scenarno

W SN:616se New Seenario 1 |

B W sN:Eles FroductionT esiBeeq |
Mew Scenanio 1
Mew Scenano 10
Mew Scenario 3
Mew Scenaro 4

Figure 4.6: Scenario Drop-down List.

After you have assigned scenarios to ports, in the first row of icons, use the first green
arrow icon to Run/Stop All Ports, or use the numbered green arrows to Run/Stop an
individual port.

Note: A port row is grayed-out when that port is running a scenario.

4.3

Port Configuration for InFusion

The InFusion (Jammer) port configurations must match the Analyzer port configurations
for the infusion-analyzer to work.

Select Configuration > Port Configuration to display the Select Port Configuration dialog
(see Figure 4.7 on page 238).

To record traffic both before and after the InFusion modifies (jams) it, select
Analyzer/Jammer/Analyzer on the port that you want to jam. In the following figure,
there is a match on Port 0.
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Select Port Configuration @

All

Configurations Filter:
Analyzer Emulator Jammer Trainer

All valid port configurations for  SM: 11044 (0x2B824)

Port 01 Port 02 Port 03 Port 04
v v v v

Close

Figure 4.7: Ports Configuration Dialog with InFusion/Analyzer Port Match.

Note: You can select only one Jammer port at a time with this configuration.

To record traffic from two ports after the InFusion modifies (jams) them, select a
combination of ports that have Jammer/Analyzer specified under them. The different
configurations accommodate different possible user setups and requirements.

Note: To display the current Port Configuration, click Show Analyzer to go to the analyzer application,
then click the green button in the lower right corner to display the Port Status window (see
“Port Status” on page 195).

4.4 InFusion Scenarios

You can create and execute InFusion scenarios. A scenario is a test script that defines how
InFusion monitors and modifies line traffic.

441 Scenarios Overview

The InFusion application provides a menu-driven interface for building scenarios. The
interface prompts you for simple decisions and choices from drop-down menus. As you
make your selections, the script takes shape automatically in the scenario window. The
script is in the form of simple English sentences. You need not understand any formal
scripting language (see Figure 4.8 on page 239).
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W LeCroy InFusion™: Error Injector and Traffic Modifier - [New Scenario 1 ]

File Setup View Configuration Tools Help

ODoeEe BE&S @ P} € rnazer P Trainer | Recard

4 Mew Scenario 0. New Scenario 1 *

Box

Mo action specified for the event: 'Any Dword (From Initiator)' in Sequence 0, State 0. Click here to jump to the problem,

Status: Not saved

Scenaric Name: New Scemaric 1
Direction for traffic changes: From Initiator
Smart Hold: Yes

OCB Setting: Normal (Spec Value)

Clobal Rules
Wait for Dword K00.0 DO0.0 D00.0 D0O.0 (Mask OxFFFFFFFF) (From Initiator)

then Inject Running Disparity Error

Sequence 0
State 0
0 Wzit for Any Dword |(From Initiator)

<Click here to add an action>

l i

For Help, press F1

m

Figure 4.8: New Scenario in InFusion Window

InFusion Scenario Parameters

Timers

Timers allowed per state/sequence/scenario:

=deEs

LY

Scenarios . Scenarios =

B 1 2 3 a)

Set Scenarnio by “Drag/Drop” or “Click on Grid Columns™ NewScenatiot

Pk i i .
ﬂ v Main Library * New Scenario 0
a v Main Library * New Scenario 1
i v
i

CAP NUM SCRL

2 timers per state and 6 timers per scenario are allowed.

Events

Events allowed to be used per state/sequence/scenario:

For combined events, there is virtually no limit per state/sequence/scenario.

Actions

Actions allowed per state/sequence/scenario:

A maximum of 8 actions per state, 2048 actions per sequence (8*256 state), 4104 actions
per scenario (2*2048 + 8 more in the Global Rules "state").

Monitors

Monitors allowed to be used per state/sequence/scenario:

InFusion can keep an account of 8/12 Monitor/Count events per scenario.

Random change of use of count and count randomly:
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In Global Rules, if a Counter is used for Event counting, 2 extra actions are consumed. 2
more actions are required for "Every Nth occurrence" option.

In Sequences, If a Counter is used for Event counting, 3 extra actions are consumed. 3
more actions are required for "Every Nth occurrence" option.

Regarding limits on any of the above mentioned connections, i.e., x timers + y monitors
are allowed per state where x+y=n:

There are a lot of big/small rules checked by the scenario compiler, but as a rule of
thumb:

8 actions per state are available
12 counters globally are available, each assigned permanently to a certain job
6 available timers per scenario

12 programmable multi-purpose resources for DWORD comparison/substitution/capture
are available. If a pattern detector uses 3 of these resources to trigger on a specific frame
on the bus, only 9 more resources are available for other tasks. Frame/FIS type detectors
are excluded from this rule, because they use their own dedicated resources.

8 primitive detectors are available

If you want to trigger on a pattern (Frame/FIS) and change/capture a dword(s) before the
last offset of a detected pattern (e.g., changing the Frame Type of a SAS Frame with Data
Offset == 11223344), you are limited to a maximum of 9 dword offset (i.e., if you trigger
on the 20th payload of a Data FIS, you can change/capture the 12th dword onwards. 11th
payload dword and preceding dwords are not accessible for change/capture)

You can not change a state based on back-to-back events. At 6G speed, there should be at
least one dword between the triggering event of two consecutive states. At other speeds,
back-to-back dword state transitions might rarely be missed, so best practice is to never

assume back-to-back dword events.

As described later in this chapter, you can create any number of scenarios and store them
in libraries on the PC hard drive. Scenario library files names are in the following format:

<filename>.infdb

Creating InFusion scenarios is easy, but it requires an understanding of the following
terms defined in Table 4.1 on page 241.
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TABLE 4.1: Key Scenario Terms

Term Definition

Action InFusion response to an event.

Event Condition that is detectable by InFusion.

Combined Event Logical OR association of events (for example, event A OR event B).
Global Rules Portion of a scenario that can define a single InFusion test state.

You can think of the Global Rules and each sequence as a separate
test routine or program operating within the scenario. Each
operates independently and in parallel with the others. The
purpose of each is to detect events and then respond with the
appropriate action or set of actions. In essence, you can operate
up to three test states simultaneously within InFusion.

Sequence Portion of a scenario that can define multiple InFusion test states.
More flexible than the Global Rules, a sequence allows more
powerful scenarios that include branching and looping between
test states (Global Rules can define only a single test state, so there
is no branching).

State “Behavior” of the Global Rules or a sequence at any point in time.
In terms of InFusion testing, behavior is “waiting” for a set of
events and responding with a set of actions.

Global Rules

Global Rules are a portion of the scenario that can define only one test state. To create
the Global Rules, you use the menu-driven interface to enter an event or combined event
and the corresponding action or set of actions (the response of InFusion hardware to the
event).

In the case of a combined event, the action is taken upon occurrence of any of the events
stated for the event combination. It is a logical OR association, meaning any of the events
can trigger the action.

After you enter the event or combined event, the interface prompts you for actions. An
action might be, for example, injecting a particular primitive or error into the traffic
stream. You can enter multiple actions, which take place simultaneously.

After defining the event and actions within the Global Rule area, you can save the
scenario and download it to a InFusion device.

Sequences

The Global Rules are all you need for simple test scenarios. However, a scenario also can
contain one or two sequences, which can define multiple states and allow branching
between states. With a sequence, you also can do looping, which allows you to repeat a
test state or to execute a test for a specified period of time.

As with Global Rules, the menu-driven interface guides you in building a sequence. Some
of the prompts are different, however, because you now are encapsulating groups of
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4.5

4.5.1

4.5.2

events and actions as distinct states. Recall that a state is a combination of events and
actions at a specific point in time. If the event or combined event defined by a state
occurs, the corresponding action or set of actions follows.

Scenario Name: Test 328

Direction for traffic changes: From Initiator

Global Pules
Wait for 20F (from Initiator)

then Beesp (500 =)

Segquence O
State 0O
Wait for CREC Error (from Initiator)

then Branch to 'State 1

Figure 4.9: Global Rules and Sequence Areas of a Scenario

InFusion hardware provides the capacity to have up to two sequences co-existing in a
scenario in addition to the Global Rules. Recall that both the Global Rules and any
sequences are active at all times. Each is a separate “state machine,” having the behavior
of a particular test state at any point in time. Because the Global Rules has the capacity
for only one state, you can view it as a “degenerative state machine.”

Scenario Libraries

You can create any number of scenarios, which you then can archive on your PC hard
drive. You also can download up to ten scenarios to each InFusion device for test
execution. You can think of the libraries as windows that hold scenarios.

Recall that each library is a separate *.infdb file.

Main Library

When you launch the InFusion application, it opens a window called the Main Library.
The main library is the default workspace for creating and storing new scenarios. The
main library corresponds with the following file in the InFusion folder on the PC

hard drive:

default.infdb

File Libraries

You can save the main library with a name other than default (while still using the .infdb
file extension). The new file becomes a file library that is functionally equivalent to the
main library with the following exception: It does not open by default in the Main Library
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4.6

window. You can navigate to other file libraries using the File Manager of the InFusion

application.

In this manual, the main library and other .infdb file libraries are collectively called

general libraries.

If you select Open Library, you see a window similar to the following:

(ipen
Laoak in: | 123 InFusion

N TestCasesForSATA.infdb

\ :) TargetTransportLayer.infdb
My Recent TargetLinkLaver.ianb
Documents RealWarld.infdb

e ManualExamples.infdb
£ Initiator TransportLayer . infdb
InitiatarLinkLaver.infdb

Desktop
DEFALLT.infdb
|[iDocs
tp Documents
=1
- ]
i
ty Computer
‘:_} File name: |
.

ey Metwark, Files of type: InFuszion Library Files [* infdb)

ol

Cancel

Figure 4.10: Open Library File List

By selecting the TestCasesForSATA.infbd file, you get an additional library window with

predefined SATA test cases, similar to the following:

File Library - c:\program filesilecroyiinfu,,, & X
O g E 5

Scenarios

01_HOST_Buffer Underrun
02_HOST_Write Failed

5 _HOST_R_RDY Failed

04_HOST_Read Failed

05_HOST_Ereak Link with Pending 10s
06_HOST write DMA Flow control error
07_HOST_Wirite DMA kerminate protocol
05_HOST_Write DMA kransfer count erro
09_HOST_Link Laver Retry
10_HOST_Invalid FIS bype
11_HOST_Yendor FIS bype
12_DEVICE_Buffer Underrun

Figure 4.11: Test Cases for SATA Library

Scenario Properties

To begin the scenario creation process, you click the New Scenario button in a library
window or on the InFusion application toolbar. As the first step in creating a scenario, the
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application prompts you for scenario name, a short description (optional), and the
direction of traffic to which any traffic changes apply. Changes are, for example, injection
or removal of data or a primitive.

You identify direction of traffic change, or modification, in terms of traffic origin. The
application uses the following conventions:

O From Initiator: Change is made to traffic coming from test host (for example,
CRC error is injected into traffic stream sent from initiator to target).

O From Target: Modification is made to traffic coming from the target (for exam-
ple, CRC error is injected into traffic stream sent from target to initiator).

The following figure shows the first prompt in the scenario creation process.

4

Mew Scenario 1552404 * [ 4

Scenario is valid. Skatus; Mot saved

For Help, press F1

Scenario Name: MNew Scenarico-155z404
T

Direction for traffic chsné{j: From Initiator

T Glokal Rules

=Click here to add an event:

=Click here to add a sequences

244

Figure 4.12: Entering Basic Scenario Information

To copy an event or action, right-click on the event or action and select Copy.
Right-click Click here to add another event or Click here to add an action and then select
Paste.

To copy a sequence or state, right-click on the sequence or state and select Copy.
Right-click Click here to add another sequence or Click here to add another state and
then select Paste.

You can also cut, delete, and edit a selected sequence, state, event, or action.

When you click the Scenario Name or the Direction For Traffic Changes, the
Scenario Properties dialog box displays (see Figure 4.13 on page 245), allowing you to
enter the scenario name, a short description, and direction of traffic change.
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SATA Smart Hold Option

elF

Properties
Type Scenaria
Mame Mew Scenario 1
Dezcription
Direction Frarm [mitiator
Mame

oK | Cancel I

A

Figure 4.13: SAS Scenario Properties Dialog Box

In the Scenario Properties screen, the direction for traffic modification is defined on a
global basis for the entire scenario. In other words, any scenario action that modifies line
traffic only affects the traffic flowing in the direction established at the top of the
scenario, in the Scenario Properties. Scenario events can be monitored in either direction,
and therefore the parameters for events provide the ability to specify the intended

direction for monitoring traffic for that event.

5. Scenario Properties

FoX

Properties
Mame Mew Scenario 0
Direction Frarm Initiator
Smart Hold ez -
= Set O0B
Q0B Defintion Marmal [5pec Value)
Smart Hold
[ Ok ] [ cancel |

Figure 4.14: SATA Scenario Properties Dialog Box

SATA Scenario Properties have a Smart Hold option, which is on by default.

Each port monitors incoming data, which originated with the other device’s receiver, as
close as possible to where it enters the bus engine. If a port detects a HOLD primitive
during a SATA frame, the port stops reading data from the FIFO and generates HOLDA.
The HOLD propagates through the bus engine and eventually goes to the other device,
where the HOLD causes the other device to send HOLDA. (The bus engine FIFOs must be
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deep enough to hold all the traffic that the other device sends while the HOLD
propagates. The port drops all incoming HOLDA conditions, so HOLDAs are never put in
the FIFOs or made visible to the sequencers.)

After this, the port that had been receiving the HOLD stops sending HOLDA and attempts
to read data from the FIFO. The termination of HOLD propagates through the bus engine
and then causes the other device to restart transmission, which puts data into the FIFO.

Note: If both sides send HOLD primitives that overlap, the receivers drop the HOLD conditions to avoid
overflowing the FIFOs. If you turn off the Smart Hold option, the port does not send HOLDA
when it detects a HOLD primitive during a SATA frame.

4.7 Scenario Events

A scenario is a script you create using simple mouse clicks and text entries. As you work,
the script takes shape in the scenario area of the application display. You can think of the
scenario area itself as consisting of two subareas: A Global Rules area at the top, where
you create the Global Rules, and a Sequence area beneath the Global Rules, where you
create any sequences. Whether you are creating Global Rules or a Sequence, the menu-
driven interface prompts you to specify the event(s) for which you want to trigger actions
(see Figure 4.15 on page 247).
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Type

- @ddress Frame

- Analyzer Trigger

- Ay Dword

- &TA Command

- ATA Command Frame

ATAPT
- MMC4

~REBC

~SBC2

- SMIC2

~SPC2

~SPC3

- 952

- Both Links Up

- R Errar

- Dwword Matcher

- FIS Frame

- FIS Type

- Frame Type

- Irwvalid 10bit-code Error

- Links Speed 3G

- Links Speed 6G

[=)- QOB

- COMINIT Complete

- COMINIT Detected

- COMSAS Complete

- COMSAS Detected

- COMWAKE Complete

- COMWAKE Detected

- O0B Signal

[=)- Primnitives

- Primitive Group

- 385 Primitive

- S8TA Primitive

- Running Disparity Error

-~ 545 Data Pattern

- SATA Data Patkern

-5C51

- MMICE

- SRCZ

- SMCE

- SPCZ

- SPCT

- 5502

- SMP Frame

[SE=

- Final Shw

- S

- SHWE

- SMWS

- Train SHW

- 35P Frame

- Timer

- Trigger Inpuk

Reserved Walue [48 Bits]

=101

Properties

Type Event =

[rescription

Count Fandomly Mo

Counter ¥alue 1

Direction Fram Initiator

FO AddrezsFrameTvpe Value [4 Bitz] 000 IDENTIFY -

FO AddressFrameTwpe Maszk F

F1 DeviceType Value [3 Bits] 0x00- Reserved

F1 DeviceType Mask 0

F2 Reserved Value [1 Bit] 0

F2 Reszerved Mask 1]

F3 REASOM Value [4 Bits] 000 Unknown reazon

F3 REASON Maszk a

F4 Reserved Yalue [4 Bits] 1]

F4 Reserved Mask 1]

F5 Resticted Value [1 Bit] 0

F& Resticted Mazk 1]

FE SHMPinitiatorPaort Value [1 Bit] 0:00- indicates that an SMP initiator port is not present.

FE SkPinitistorPort Mask 1]

F7 STPFinitiatorPort Walue [1 Bit] 0x00- indicates that an STP initiatar part iz not pregent,

F7 STPinitistarPort bask 1]

F& SSPinitiatorPort Walue [1 Bit] 0x00- indicates that an S5P initiator port is not present,

F2 S5PinitiatorPort Mazk 1]

F9 Reserved Value [4 Bits] 0

F9 Reserved Mask 1]

F10 Resticted Walue [1 Bit] 1]

F10 Restricted Mask 0

F11 StPtargetPort Value [1 Bit] 0x00- indicates that an SMP target port is not present.

F11 SMPtargetPaort Mask 0

F12 STPtargetPort Walue [1 Bit] 0:00- indicates that an STP target port iz not present.

F12 STPtargetPort Mask 1]

F13 55PtargetPort Value [1 Bit] 0x00- indicates that an S5P target port is not present.

F13 5S5PtargetPort Mask 0

F14 Reserved'alue [4 Bitz] 0

F14 Reserved Mazk 1]

F15 DeviceM ame \alue [E4 Bits] 0000000000000000

F15 DeviceM ame Mazk 0000000000000000

F16 545 address Value [64 Bits] 0000000000000000

F16 SAaSaddress Mask 0000000000000000

F17 PhylD %alue [3 Bitz] o0

F17 PhylD b ask o0

F18 BreakReplyCapable Walue [1 Bit] 0

F18 BreakReplyCapable baszk 1]

F19 RequestedinsideZP505 Yalue [1 Bit] 0

F19 Requested nsideZPSDS Mask 0 |

F20 InsidegPSDSpersistent Walue [1 Bit] 0

F20 Inside2PSDSpersistent Mask 0

F21 Reservedalue [5 Bits] oo

F21 Reserved Mask oo

F22 000000000000

)

FO AddressFrameType Walue [4 Bits]
[Farmat: Hexl- Indicates the type of address frame

Figure 4.15: Event Properties Dialog.

Ok | Caneel I

v

While many events are line conditions, an event also can be a condition that occurs within
a InFusion device (for example, detection of a trigger signal from another device).

The following table lists supported events. Note that some events are applicable only in
the context of creating sequences (those events appear on the drop-down list only if you
are creating a sequence). Sequences can have multiple states, and they allow branching

between states.

TABLE 4.2: Events

Event

Description

Address Frame

Occurrence of a specified address frame.
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Event

Description

Analyzer Trigger

Trigger on Analyzer when its event matches. You can see the
trigger on the Status Bar, but the Port Status dialog does not
display any mark in the Trigger column.

Note: This is different than the external trigger mechanism.
You do not need an external trigger cable.

Note: The Trigger on Analyzer feature functions when the
trigger pattern is set to "Pattern/Infusion" and running a
scenario which will trigger analyzer after a 5s timer. A
message "Triggered, Post-Trig Capturing" displays on the
Software Status bar.

Note: When the analyzer triggers, it triggers on a packet
before the actual trigger event occurs. The trace triggers
more than 1us before the event actually occurs. The trigger is
on the Initator side instead of the Target side as set in the
scenario.

Any DWORD

Occurrence of any DWORD.

ATA Command

Occurrence of a particular ATA command.

ATA Command Frame

Occurrence of a particular ATA command frame.

[+] ATAPI

Occurrence of a particular ATAPI command from the list:
MMC4, RBC, SBC2, SMC2, SPC2, SPC3, or SSC2.

Both Links Up

Occurrence of both line ports active (not idling).

CRC Error Occurrence of a CRC error.

DWORD Matcher Occurrence of a particular DWORD.

FIS Frame Occurrence of a particular FIS frame.

FIS Type Occurrence of a particular SATA FIS type.
Frame Type Occurrence of a particular frame type.

Invalid 10bit-code
Error

Occurrence of an invalid 10b code.

Links Speed 3G

Both lines operating at 3 Gbps.

Links Speed 6G

Both lines operating at 6 Gbps.

Links Speed 12G

Both lines operating at 12 Gbps.

OOB Signal

Occurrence of OOB signal.

[+] Primitives

Occurrence of Primitive Group, SAS Primitive, or SATA
Primitive.

Running Disparity Error

Occurrence of Running Disparity (RD) error.

SAS Data Pattern

Occurrence of a particular data pattern in a SAS frame.

SATA Data Pattern

Occurrence of a particular data pattern in a SATA frame.

{+} scsl

Occurrence of a particular SCSI command from the list:
MMC4, RBC, SBC2, SMC2, SPC2, SPC3, or SSC2.

SMP Frame Occurrence of a particular SMP frame.
SNW Occurrence of Final SNW, SNW1, SNW2, SNW3, Train SNW
SSP Frame Occurrence of a particular SSP frame.
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Event Description

Timer Occurrence of a particular elapsed time (time period).
Training Sequence Occurrence after training sequence.

Trigger Input Occurrence of input trigger.

The following sections provide some additional details about three of the above events.

471 DWORD Matcher

DWORD Matcher is a DWORD pattern matcher that presents match and mask fields and a
K-Code Mask field. K-Codes are control characters that are always used in the first byte of
a four-byte primitive. Of the K-Code masks listed in the menu, D-D-D-D is used for data
bytes, and K-D-D-D is used for all primitives.

When you create a DWORD match, keep the following in mind:

Q

a
a

a

The pattern can be inside or outside of frames (it does not matter if the pattern
is inside a frame or not).

Because the pattern can be inside or outside of frames, there is no offset.

You can make user-defined primitives. (This is the reason this feature was cre-
ated.)

You can use any K/D pattern.

4.7.2 Address Frame

With Infusion, you must enter all values in reverse MSB, LSB order.

For example: a SAS Address in the viewer "5000C50056B8C829" should be entered like
this in Infusion: "29C8B85600C50050".

4.7.3 SAS Data Pattern

When you create a SAS data pattern, keep the following in mind:

0O0OD0O

The pattern must be defined inside a frame that starts with a SOF or SOAF.

The pattern must be data only (no K-codes/primitives).

The pattern must be defined at a specific offset in the frame.

The pattern and mask must be specified in the same format as specified in the
SAS standard:

0x12345678 (hex)

where “1” is the first digit on the cable and is the MSB as given in the SAS Stan-
dard.

For example, for an SMP Request:

Pattern: 0x40000000
Mask: OxFF000000
Offset: O

SOF Type: SOF
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4.7.4

4.7.5

4.8

SATA Data Pattern

When you create a SATA data pattern, keep the following in mind:

The pattern must be defined inside a frame that starts with a SATA_SOF.

The pattern must be data only (no K-codes/primitives).

The pattern must be defined at a specific offset in the frame.

The pattern and mask must be specified in the same format as specified in the
SATA Standard.

0O0D0DO

For example, for Register H -> D FIS:

Pattern: 0x00000027
Mask: 0x000000FF
Offset: O

SOF Type: SATA SOF

Analyzer Trigger

Trigger the Analyzer when the Scenario event matches. You can see the trigger on the
Analyzer Status Bar.

The Analyzer Trigger feature functions when the Analyzer trigger pattern is set to Pattern/
Infusion and is running a scenario which activates the Trigger analyzer action. A message
Triggered, Post-Trig Capturing displays on the Software Status bar.

This is different from the external trigger mechanism. You do not need an external trigger
cable.

When the analyzer triggers, it triggers on a packet before the actual trigger event occurs.
The trace triggers more than 1 us before the event actually occurs. The trigger is on the
Initator side instead of the Target side, as set in the scenario.

Scenario Actions

After you enter the set of events for a test state, the menu-driven interface prompts you
for the corresponding action or set of actions. If you define multiple actions, the actions
occur simultaneously (see Figure 4.16.)
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'5' Action Properties ;IEI ll

Type Properties

- Analyzer Trigger Type Actian
- Beep Description
- Capture Daka Dword Random Mo
[=)- Inject Every Mth occurence 1
- i_R{C Error tdonitar/ Count Mot moritored
- Invalid 10bit-code Error
- Running Disparity Error
[=]- Insert
- fddress Frame
- FI5 Frame
- 585 Primitive
- SATA Primitive
- SMP Frame
- 55P Frame
- Inserk DWORD
[=- Link
Discanneck:

‘. Reconnect
- Monitor/Count
[=]- Remove
Frarne Partially
- Primitive

. Whole Frame
=] Sh
Speed Negotiation Fetime
Speed MNegotiation Yiolation
- Skop Scenario
[=]- Substitute
E----Data Dword
Lo with SAS primitive
o with SATA primitive
- Trigger Cukpuk

Descnption

< | >

Ck | Cancel I

-

Figure 4.16: Action Properties Dialog

The following table lists supported actions. Note that some of these actions only apply to
creating sequences.
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TABLE 4.3: Test State Actions

Action Description

Analyzer The Jammer sends a trigger to the Analyzer.
Trigger

Beep Emits audible sound of duration selectable via

drop-down list.

Capture Data DWORD

Captures a data DWORD into one of four registers.

Inject CRC Error Injects a CRC error into the line.
Invalid 10bit-code Injects invalid 10b code into the line.
Error
Running Disparity Injects a Running Disparity (RD) error into traffic.
Error
Insert Address Frame Inserts a frame or primitive.

FIS Frame

SAS Primitive
SATA Primitive
SMP Frame
SSP Frame

Insert DWORD

Inserts DWORD.

Link

Disconnect Puts both InFusion SAS ports at electrical idle
immediately. This action is only in effect while the
scenario is running, and the Jammer will
reconnect the line when the scenario is stopped.

Reconnect Starts traffic pass-through immediately. This

action restarts traffic after a previous disconnect
command. Once traffic is passing through, the
initiator and target resume OOB signaling.

Monitor/Count

Opens a window to count the number of events
that occur during a session. A session is a time
interval during which a scenario runs.

Remove

Frame Partially

Primitive

Whole Frame

Removes the targeted event from the traffic.In
InFusion.

A Remove primitive action is implemented by
replacing the primitive with an idle data DWORD.
A Remove frame action is implemented by
replacing the start-of-frame and end-of-frame
primitives with an idle data DWORD.

Restart

All Sequences1

Restart all sequences in the scenario.’

Current Sequence

Restart the sequence that contains this action

definition. 1
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Action Description

SNW Speed Negotiation Set RCDT, SNTT, ALT/TLT, TX speed, TRAIN/
Retime TRAIN_DONE pattern, and/or PHY Capability.
Speed Negotiation Set Violation Type.
Violation

Stop Scenario Stops all scenario activity.

Substitute Data DWORD Substitutes a data DWORD in the traffic.

with SAS Primitive Substitutes a SAS primitive in the traffic.
with SATA Primitive  Substitutes a SATA primitive in the traffic.
Trigger Output Sends a signal out the trigger port to the device

downstream.
The trigger point in the Analyzer that caused the
analyzer trigger action will not be the selected
event, it will be the selected event with some
offset.

! Only shown in Action Properties dialog box when creating a sequence.

4.8.1 Available Resources

You can specify Events, Combined Events and Actions and additional Events. The
application automatically checks for the maximum number of terms (Events/Actions).
When you exceed the limit, an error is flagged, prompting you to jump to the place that
caused the error.

The list of available resources is given below:

O

External Trigger X 1

Analyzer Trigger X 1

Training Detector x 4 (only M12x)

Primitive Detector (each has its own Embedded counter in M12x) X 8
Pattern Detector (each has its own Embedded counter in M12x) X 8 (a total of 12
DWORD detectors are shared between all pattern detectors)
Frame Type Detector X 24

Counter X 12

Timer X 8

00BX1

ComWakeDetected X 1

ComWakeCompleted X 1

ComlnitDetected X 1

ComlnitCompleted X 1

ComSasDetected X 1

ComSasCompleted X 1

SnwlX1

Snw2 X 1

Snw3 X1

SnwrFinal X 1

SnwTrain X 1

000D

Oo0oo0o0ocO0o0O0DO0OO0DO0OO0DODOO
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4.8.2

000000000000 DO

O

DisparityError X 1

10B Error X 1

CrcError X 1

Both Links Up X 1

Link Speed 3G X 1

Link Speed 6G X 1

Link Speed 12G X 1

Primitive Substitute X 12

Insert Framel (Up To 1024 Dword) X 1
Insert Dword8 (Up To 16 Dword) X 8
SNW Manipulation X 16

Global Action Register X 8

State per sequencer X 256

Action Register per state X 8

Usage of Action Register:

a

0O0D0DO

Each Counter in Global Rules = 2
Each Counter in State =3

Each Timer in Global Rules = 2
Each Timer in State =3

Other Actions =1

Using Counters in Events and Actions

Many of the events and actions supported by InFusion also support counters that can
control functions.

Within events, counters determine how many times the event must occur before the
associated actions are triggered. Event counters typically have two properties:

a

Count Randomly: Can be set to “Yes” or “No” (default value is “No”).

If set to “Yes”, the event repeats a random number of times (between 1 and the
value set in the property Max Random Count, which replaces the property
Counter Value when “Yes” is selected), before the action is triggered.

Counter Value: Number of repeats required when Count Randomly is set to
“No”. The default value is 1.

Within actions, counters determine how many times the system calls the action before it
acts. Action counters typically have two properties:

a

Random: Can be set to “Yes” or “No” (default value is “No”).

If set to “Yes”, the action triggers a number of occurrences before the action
takes place. That number ranges randomly between 1 and the value set in the
property At least every Nth occurrence, which replaces the property

Every Nth occurrence when “Yes” is selected.

Every Nth occurrence: Number of times the system calls the action before it
acts.

Note that there is some overlap in the way these counters can be used. For example, in
the simple case of a single event leading to a single action, it makes no difference
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whether you specify the event to require five repeats before triggering the action, or the
action to require five occurrences before it acts.

However, in the case of combined events and/or actions, the separate counters provide
flexibility in designing test cases. For example, consider the case where Event_1 OR
Event_2 leads to Action. If Event_1 has a counter of 5, then the Action triggers either
when Event_1 has repeated five times or when Event_2 happens the first time, whichever
occurs first.

But if the event counters are set to 1 and the Action counter is set to 5, then the Action
happens after five occurrences of EITHER Event_1 or Event_2.

Capturing a Data DWORD

InFusion provides the ability to capture individual data DWORDs and provides four
different registers to store captured DWORDs (DWORD #0, #1, #2 and #3).

To capture a data DWORD, select Capture Data DWORD from the Action Properties
screen, as shown below. Select the register to be used to store the DWORD from the
drop-down menu under the Capture Register property.

il
Type Properties
- Beep Type Action
- Capture Data Dwword Description
[+ Imjeck R andom Mo
[+ Link, Ewery Nth occurmence 1
- Monitor/Counk M anitorCaunt Mat monitored
- REmovE Direction Frarn Initiator
- 5kop Scenatio Capture Reqgister Dward #0 |
[+ Subskitute Difzet
- Trigger Cukpuk Crd #1
Chwword #2
Cword #3

Capture Register

I | Cancel I

A

Figure 4.17: Capture Data DWORD Action

Using Captured Data DWORDs

Captured data DWORDs can be used in creating events for data that match the captured
DWORD(s), or in creating actions to substitute the captured DWORD(s) into the data
stream.
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To create an event using the captured DWORD, in the Event Properties menu, select SAS
Data Pattern (or SATA Data Pattern), and then select any of the 12 DWORDs (DWORD 0
Type through DWORD 11 Type). The drop-down menu (see Figure 4.18 on page 256)
provides the choice of a custom DWORD or any of the four captured DWORDs. If you
select a captured DWORD, the Value field beneath this selection is hidden (the Value
field is only used for specifying custom DWORDs). Note that choice of a mask and an

offset are still available when using captured DWORDs.

~ici
Type Properties
- AT& Cormmand Frame ;I Type Evvent 8
[+~ ATAPI Drescription
- Both Links Up Count Bandomly Mo
- CR.C Errar Counter Walue 1
- Daword Matcher Direction Fram Initiator
- FI5 Frame Start of Frame SOF
- FI3 Type B Condition O L
- Frame Type Dword 0 Type Customn Dhword

- Imwalid 10bit-code Errar
- Links Speed 3G
- Links Speed &G
- 0B Signal
- Primitives
Prirnitive Group
- SAS Primitive
L. SATA Primitive
- Running Disparity Errar
- 545 Daka Patkern
- SATH Data Pattern
[#]-5C51
-~ SMP Frame
- 93P Frame
-~ Timer
- Trigger Input

[
L

Dword 0V alue
Diwword 0 bask.
Ciwword O Offset
E Condition 1
Dword 1 Type
Dword 1 Walue
Diwword 1 bask.
Ciwword 1 Offset
E Condition 2
Dword 2 Type
Dword 2 Walue
Diwword 2 bask.
Ciword 2 Offset

Captured Dword HO
Captured Dword #1
Captured Dward H2
Captured Dword #3

Cusgtom Dword
(00000000
(00000000

a

Cusgtom Dword
(00000000
(00000000

a

Dword 0 Type

QK | Cancel

Figure 4.18: Using a Captured DWORD in a SAS Data Pattern
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Captured data DWORDs may also be used in the Substitute Data DWORD test state
action. From the Action Properties screen, choose Substitute Data DWORD and then
select the Substitute for property. A drop-down menu is provided (see below) that allows
the choice of a custom DWORD or any of the four captured DWORD registers.

E.Actiun Properties

Twpe

BEEP

- _apture Data Dword

[+ Injeck

[+ Link

- MonitorCount

- Remove

- Skop Scenario

[=]- Subskitute
Data Dwiord
Cwith SAS primitive
“owith SATA primitive

- Trigger Cukpuk

=10 x|
Properties
Twpe Action
Description
R andaom Mo

Ewvery Mth occumence
M oritar/ Caunt

Substitute Far
Fattern Field Name
Pattern Field ¥ alue
Pattern Field Mask
Recalculate CRC

1
Mat monitored
Cuztorn Dward

Captured Dward 8O
Captured Dword #1
Captured Dword #2
Captured Dward 83

Substitute For

0] 4 | Cancel I

A

Figure 4.19: Using a Captured Data DWORD in Substitute DWORD Test Action

4.8.5

Summary of Scenario Creation

The suggested process of creating and executing a scenario is as follows:

1. Create a scenario in the main library.

Save all scenarios in the main library to a InFusion device or a device of your choice.

2
3. Select the scenario in the main library that you want to run on the device.
4. To run the scenario, click the Start Scenario button from the Main Library toolbar.

The device starts to monitor/modify traffic.

Note: Step 1 is described in detail for each example in following sections. Steps 2 to 5 are described in

detail at the end of this chapter.

4.9 Creating Global Rules

This section gives examples for creating the Global Rules area of a scenario. Recall that
the Global Rules area defines a single test state. The Global Rules do not have the capacity
for multiple states, so that area of a scenario cannot change state.
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In terms of InFusion testing, a state defines test “behavior.” In this context, behavior is
“waiting” for an event and responding with an action or set of actions that happen
simultaneously.

Keep in mind that a test state you implement with the Global Rules operates in parallel
with the active test state of each sequence in the scenario.

In effect, InFusion lets you do up to three line tests at the same time. You can do one test
with the Global Rules and a separate test with each sequence you create. You can have up
to two sequences in a scenario.

The following table summarizes the Global Rules examples that follow.
TABLE 4.4: Global Rules Examples

Example Description

1 Creating a single event and action (removes a primitive).
2 Creating a single event and action (replaces a primitive).
3 Creating a combined event (a logical OR association of multiple events)
and an action.
4 Creating multiple triggers and actions.
5 Creating multiple actions on a single event.
6 Using timers.
Example 1: Creating a Single Event and Action that Removes a Primitive
In this example, the Global Rules area of the scenario waits for each RRDY Normal
primitive from the initiator and removes it.
1. Click the New Scenario button in the main library or one of the device libraries.
2. Inthe Scenario Properties dialog, enter the scenario name, description, and
direction of traffic change (see Figure 4.13 on page 245).
3. Inthe Global Rules area, click the prompt to add an event.
4 Remove RRDY (Normal) * I X

Scenario is walid. Skatus; Mok saved

Scenario Name: Remowe BEDY (Mormal)

Description: Wait for REDY (Mormal) and remove it.

Direction for traffic changes: From Initiator

T Glokbal Pules

=Click here to addqan svant -

=Click here to add a sequencex

For Help, press F1

Figure 4.20: Example 1: Adding an Event
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The Event Properties dialog box appears (see Figure 4.15 on page 247).

4. In the Type column of the Event Properties dialog, choose Primitive > SAS Primitive.
5. In the Type column in the middle of the dialog box, click Description if you want to
add a description of the event.
6. Click Direction to choose the direction of traffic to monitor for the selected event
(the default is From Initiator, which is what you want for this example).
7. Still in the middle column of the Event Properties dialog box, click Primitive to

display a drop-down menu that lets you choose the type of primitive for which you
want to wait in this scenario. In this example, it is RRDY (Normal).

E.Event Properties

Tvpe

- Address Frame
- Any Dword
- ATA Command
- 8T8 Command Frame
[#-ATAPT
- Biokh Links Up
- CRC Error
- Dwword Makcher
- FIS Frame
- FIS Type
- Frame Type
- Inwalid 10bit-code Error
- Links Speed 3G
- Links Speed &G
- OB Signal
[=]- Primitives
Primitive Group
- BAS Primitive
- S&TA Primitive
- Running Disparity Errar
- 5A5 Diaka Pattern
- 5ATH Data Pattern
[+#-5CaI
- SMP Frame
- 33P Frame
- Timer
- Trigger Input

=101>
Properties
Tupe Ewent
Description
Count Randomly Mo
Counter Walue 1
Direction From Initiator

Primitive

i

SOF
EOF

SO&F

EO&F

ALIGH (0]

ALIGH [1]

ALIGH 2]

ALIGN (3]

NOTIFY [ENABLE SPINUP)
NOTIFY [POWER LOST EXPECTED)
MOTIFY [RESERVED 1)

NOTIFY [RESERVED 2)

ACK,

MAK [CRC ERROR)

MAK [RESERVED 0)

MAK [RESERVED 1]

MK [RESERVED 2]
CAEDIT_BLOCKED

RRDY (NORMAL)

RRDY [RESERVED 1)

RROY [RESERVED 1)

AIP [NORMAL)

AP [RESERVED 0]

AP [RESERVED 1)

AP [RESERVED 2]

AP [RESERVED WAITING ON PARTIAL)
AP (WAITING ON COMNECTION)
AP PAAITING O DEWICE]

| v

Primitive

OK

| Cancel I

Figure 4.21: Example 1: Event Drop-Down List

8. Click OK to close the Event Properties dialog box.
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9. Inthe Global Rules area, click the prompt to add an action.

4 Remove RRDY {Normal) * [- =

Mo action specified For the event: 'RRDY (MORMAL) (Fram Inikistor)' in Global Rules, Click here to jump ko the p... | Status: Mok saved

Scenario Name: Pemowe RPEDYT (Normal) -~

Description: Wait for RRDY (Normal) and remowe it.

Direction for traffic changes: From Initiator

Global Pules
Cj Wait for RREDY (MOPRMAL) (from Iniciator)

“Click here to addmﬁn action=
T

=Click here to add a sequencex

For Help, press F1

Figure 4.22: Example 1: Entering an Action
The Action Properties dialog box appears (see Figure 4.16 on page 251).

10. In the Type column on the left, choose the action that you want to occur when an
RRDY is detected. In this example, it is the Remove Primitive action. Select Random
Yes or No, N for Every Nth occurrence, and Monitor/Count as Monitored or Not
Monitored.

11. Click OK to close the Action Properties dialog box.

4 Remove RRDY {Normal) [- X
Scenario is valid.

Scenario Mame: Pemowve BPDYT (Normal) ~

Description: Wait for RREDY (Normal) and remowe it.

Direction for traffic changes: From Initiator

Global Pules

Wait for RREDYT (NOPRMALL) (from Initiator)
then Remowve
“Click here to add a sequencer
W

For Help, press F1

Figure 4.23: Example1: Complete Scenario

12.In the File menu, select Save Scenario to save the scenario.
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4.9.2 Example 2: Wait for a Primitive and Replace It with an Error

In this example, the Global Rules portion of the scenario waits for each RRDY Normal
primitive and replaces it with an ERROR primitive.

1. Click the New Scenario button in the main library or one of the device libraries. In
the Scenario Properties dialog, enter the scenario name, description, and direction
of traffic change.

2. Inthe Global Rules area, click the prompt to add an event to display the
Event Properties dialog box.

3. Asyoudid in the previous example, choose RRDY (Normal) as the type of primitive
to monitor.

4. Inthe Global Rules area, click the prompt to add an action to display the
Action Properties dialog box.

5. Inthe Type column on the left, choose Substitute > with SAS Primitive as the action
that you want when an RRDY (Normal) occurs.

6. Inthe middle column of the dialog box, click Description if you want to add a
description of the action.

7. Still in the middle column of the Event Properties dialog box, click Primitive to
display a drop-down menu that lets you choose the type of primitive for which to
substitute for RRDY (Normal) (see Figure 4.21 on page 259). Choose ERROR.

8. Click OK to close the Action Properties dialog box.

9. Inthe File menu, select Save Scenario to save the scenario.
In this example, you set the substitution action to happen at every occurrence of an RRDY
(Normal) (as shown in the figure, the action is set for every occurrence). However, you
can set an action to happen at other multiples of event occurrence (for example 5, 25,

1000 and so on). You also can set the action to happen at random, within a specified
number of event occurrences.

q Replace RRDY {(Normal) (£l 4

Scenatio is walid.

Scenario Name: Replace BEDY (Normal)

Description: Wait for RRDY (Normal) and replace it with ERPOR.

Direction for traffic changes: From Initiator
Global Pules

Wait for RREDY (NORMAL) (from Initiator)
then Substitute with ERROR

=Click here to add a sequence:

For Help, press F1

Figure 4.24: Example 2: Complete Scenario
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Example 3: Creating OR Conditions

In this example, the Global Rules area of the scenario waits for either of two types of
RRDY primitive and replaces them with an ERROR primitive.

This example includes a combined event (a logical OR association of two or more single
events). Here, the combined event consists of any occurrence of RRDY (Normal) or RRDY
(Reserved 0).

1. Click the New Scenario button in the main library or one of the device libraries. In
the Scenario Properties dialog, enter the scenario name, description, and direction
of traffic change.

2. Inthe Global Rules area, click the prompt to add an event to display the
Event Properties dialog box.

3. Asyou did in example 1 of this chapter, choose RRDY (Normal) as the first primitive
that you want to monitor.

4. Click the add combined event prompt to add a second event.

4 Replace RRDY (Mormal) or RRDY (Reserved 0) ¥ [ x

Mo action specified For the event: 'RRDY (MORMAL) (From Initiator)' in Global Rules, Click here to jump to the p...| Status; Mot saved

Scenario MName: Replace BRDY (Normal) or BREDY (Reserwved 0O) G

Description: Wait for REDY (Normal) or BRDY (Reserwved 0) and replace with ERROR.

Direction for traffic changes: From Initiator

Global Bules
Cj Wait for BEREDY (NOPRPMAL) {(from Initiator)
=Click here to add an action> {E

“Click here to add a sequences>

For Help, press F1
Figure 4.25: Example 3: Entering the Second Event
The Event Properties dialog box appears.

5. Choose RRDY (Reserved 0) as the second primitive that you want to monitor.
6. Click OK to close the Event Properties dialog box.

7. In the Global Rules area, click the prompt to add an action to display the Action
Properties dialog box.

8. Inthe Type list on the left, choose Substitute SAS Primitive as the action that you
want when either RRDY Reserved 0 or RRDY Normal occurs.

9. Click OK to close the Action Properties dialog box.
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10. In the File menu, select Save Scenario to save the scenario.

4 Replace RRDY (Normal) or RRDY (Reserved 0)

Scenatio is valid,

Scenario MHame: Replace REDY (Normal) or BRDY (Reserwed 0)

Description: Wait for BREDY (Normal) or RBEDY (Beserwed 0) and replace with ERBOR.

Direction for traffic changes: From Initiator

Global Dules
Wait for RREDY (NORMAL) (from Initiator)
OFR BRPDY (RESERVED 0] (from Initiator)
then Substitute with ERROR

P T TR T v B

For Help, press FL

Figure 4.26: Example 3: Complete Scenario

49.4 Example 4: Multiple Triggers and Actions

In this example, the Global Rules area of the scenario waits for two events, each of which

triggers a different action.

1. Click the New Scenario button in the main library or one of the device libraries. In
the Scenario Properties dialog, enter the scenario name, description, and direction

of traffic change.

2. Asyou did in example 2, choose RRDY (Normal) as the first event to monitor, and

substitute with the SAS primitive ERROR as action.

3. Inthe Global Rules area, click the prompt to add the next event (keep in mind this is

not a combined event).

q RDDY (Mormal) 8 RDDY (Reserved D) Test 1 *

[ x

Scenatio is walid.

Skatus: Mot saved

Global Pules

=Click here to add a sequence:

Far Help, press F1

Scenario Name: PBEDDY (Normal) & BEDDYT (Beserwed 0) Test 1 ~
Description: Replace BDDY (Normal) w/ERROR. If PBDDY (Reserwed 0], Inject B Error
Direction for traffic changes: From Initiator
Wait for RPDY (HOPMAL) (from Initiator)
then Substitute with ERROER
h
Figure 4.27: Example 4: Entering Second Event
263
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The Event Properties dialog box appears.

In this example, there is a parallel set of events, but each event is associated with its own
action. In a combined event, there is a parallel set of events sharing the same action.

4. Using the drop-down menu, choose RRDY (Reserved 0) as the second event to
monitor.

5. Click OK to close the Event Properties dialog box.

In the Global Rules area, click the prompt to add an action to be triggered by the
RRDY (Reserved 0).

q RDDY (Mormal) & RDDY (Reserved D) Test 1 * (-4

Mo action specified For the event: 'RRCY (RESERMED 0} (From Initiator)' in Global Rules. Click here bo jump o .. |  Skatus: Mok saved

Scenario Name: PDDT (Mormal) & PDDYT (Reserwved 0) Test 1 e

Description: Replace BDDY (Normal) w/ERROR. If BDDY (Reserwed 0), Inject B Error

Direction for traffic changes: From Initiator

Global Pules
Wait for REDY (HOPMAL) (from Initiator)
then Substitute with ERROER
C] Wait for BRREDY (RESERVED 0) (from Initiator)

<Click here to add an_action=

For Help, press Fi
Figure 4.28: Example 4: Entering Second Action
The Action Properties dialog box appears.

7. Use it to choose Inject RD Error as the action triggered by RRDY (Reserved 0).
8. Click OK to close the Action Properties dialog box.

q RDDY (Mormal) & RDDY (Reserved 0) Test 1 [- >

Scenatio is valid,

Scenario Mame: EBEDDY (Mormal) & BEDDY (Reserved 0) Test 1 b

Description: Replace PDDY (Normal) w/ERROR. If BDDY (Reserwed 0), Inject PD Error

Direction for traffic changes: From Initiator

Global Bules
Wait for REDY (NOBMAL) (from Tnitciator)
then Substitute with ERROR
Mait for REDY (RESERVED 0) (from Initiator)

then Inject Punning Disparity Error

For Help, press FL

Figure 4.29: Example 4: Complete Scenario
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9. Inthe File menu, select Save Scenario to save the scenario.

Example 5: Multiple Actions on a Single Event

In this example, an event triggers a set of actions. The actions occur at the same time. The
device waits for an ACK from the initiator. When it occurs, the device beeps, injects an RD
error, and increments a counter monitoring for that event (ACK from initiator).

1. Click the New Scenario button in the main library or one of the device libraries. In
the Scenario Properties dialog, enter the scenario name, description, and direction

of traffic change.

2. Asin previous examples, configure the first event and its response in the Global
Rules area. Choose ACK primitive as the event and Beep as the action. From the
Action Properties drop-down menu, enter 500 ms as the duration of the beep.

3. Click the add another action prompt to add a second action.

4 ACK Test *

BX

Scenarino is valid.

Status: Motk saved

Scenario Name: ACK Test

Description: If ACHK, beep, inject BD error, count

Direction for traffic changes: From Initciator
Global Pules

Wait for ACE (from Initiator)

then Eeep (500 ms) l{lj

=Click here to add a sequence:>

For Help, press F1
Figure 4.30: Example 5: Entering the Second Action
The Action Properties dialog box appears.

4. Choose Inject RD Error as the second action.

Click the add another action prompt to add a third action.

5
6. The Action Properties dialog box appears.
7. Choose Monitor/Count as the third action.
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8. Click OK to close the Action Properties dialog box.

q ACK Test b x

Scenatio is valid,

Scenario Name: ACH Test ~

Description: If ACK, beep, inject BD error, count

Direction for traffic changes: From Initiator

Global Dules
Wait for ACE (from Initiator)
then Beep (500 m=)
and Inject Punning Disparity Error

and Monitor/Count

For Help, press FL
Figure 4.31: Example 5: Complete Scenario
9. Inthe File menu, select Save Scenario to save the scenario.

This example sets the counter to increment at each occurrence of an ACK (every 1 ACK).

49.6 Example 6: Using Timers

In this example, the Global Rules portion of the scenario waits for an ACK primitive from
the initiator. Each time the device detects an ACK, it injects an RD Error into the traffic
stream. This state continues for a random period of time, not to exceed 1.790 seconds.
After the time period has elapsed (timer times out), the scenario stops.

Although this example sets the timer for a random period, you also can set the timer for
known values (2 ms., 5 mins., 1 hr., and so on).

1. Click the New Scenario button in the main library or one of the device libraries. In
the Scenario Properties dialog, enter the scenario name, description, and direction
of traffic change.

2. Asin previous examples, configure the first event and its response in the Global
Rules area. Choose ACK primitive as the event and Inject RD Error as the action.
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3. Click the prompt to add another event (keep in mind this is not a combined event).

4 If ACK, Inject Error * [ 4

Scenatio is valid. Stakus: Mot saved

Scenario Name: If ACE, Inject Error -

Description: Wait for ACE, inject error

Direction for traffic changes: From Initiator

Global Pules
Wait for ACE (from Initiator)

then Inject RBunning Disparity Error

4

=Click here to add a sequence> 7

For Help, press F1
Figure 4.32: Example 6: Entering the Second Event
The Event Properties dialog box appears.

4. Inthe Type column on the left, choose Timer. Set the timer for random timing with a
maximum time limit of 1.790 seconds.

5. Click OK to close the Event Properties dialog box.
Click the prompt to add an action to correspond with the second event.

4 If ACK, Inject Error - IF ACK, Inject Error * [ x

Mo action specified For the event: 'Random Timer (Max Time: 1,790 s) in Global Rules, Click here to jump ko th... | Status; Mot saved

Scenario MName: If ACE, Inject Error -~

Description: Wait for ACE, inject error

Direction for traffic changes: From Initiator

Global Dules
Wait for ACE (from Initiator)
then Inject Punning Disparity Error
Cj Wait for RPandom Timer (Max Time: 1.790 =)

<Elick here to add an,action>
I

For Help, press Fi
Figure 4.33: Example 6: Entering Second Action
The Action Properties dialog box appears.

7. In the Type list on the left, choose Stop Scenario as the action that you want after
the timer has expired.
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8. Click OK to close the Action Properties dialog box.

4 If ACK, Inject Error [ =

Scenario is valid,

Scenario MName: If ACE, Inject Error -

Description: Wait for ACHE, inject error

Direction for traffic changes: From Initiator

GFlobal Dules
Wait for ACE (from Initiator)
then Inject Punning Disparity Error
Wait for Random Timer (Max Time: 1.720 =)

then Stop Infusion

Faor Help, press F1
Figure 4.34: Example 6: Complete Scenario

9. In the File menu, select Save Scenario to save the scenario.

Creating a Sequence

This section gives several examples for creating sequences. Recall that a sequence can
have multiple states, but only one state is active at any time. In other words, at any point
in time, a sequence “waits” for one event (or combined event) and responds with the
corresponding action or set of actions when the event occurs.

A sequence is more powerful than Global Rules, because you can create branching or
looping test logic with a sequence.You can include up to two sequences in a scenario, but
each is completely independent of the other. There is no branching or other interaction
between the two, except through the Restart All Sequences action.

You must follow some simple rules when creating sequences:

TABLE 4.5: Sequence Rules

You can use only two branch actions per state.

When you specify actions for a state, you can only use two instances of Branch to an
Existing State or Branch to a New State. If you try to use more than two, a red error
message appears in the status area of the application that says “Too Many Actions.”

You can use only one restart sequence action per state.

When you specify actions for a state, you can only use one instance of Restart
Current Sequence or Restart All Sequences. If you try to use more than one, a red
error message appears in the status area of the application that says “Too Many
Actions.”

You can use a maximum of 255 states per sequence.

If you try to use more than 255 states, a red error message appears in the status area
of the application.
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The following table summarizes the examples that follow.

TABLE 4.6: Sequence Examples

Example Description

Creating two sequences and Global Rules: This scenario has two
objectives that you implement with Global Rules and two sequences. 1)

7 You use Global Rules to replace any of three types of primitives. 2) You
use two sequences to detect the order in which a type of frame is
received from initiator and target.

Creating a sequence with many states #1: The objective of this scenario
is to detect an incorrect order of primitives and to cause the device to
beep when it happens. You implement this scenario with a single five-
state sequence.

Creating a sequence with many states #2: This scenario is an
enhancement of example 8. In this scenario, the objective is to detect an

9 incorrect order of primitives, fix it, and cause the device to beep when
this happens. As with example 8, you implement this scenario with a
single five-state sequence.

410.1 Example 7: Creating Two Sequences and Global Rules

In this example, Global Rules substitute an Align (0) primitive for each of the following
received from the initiator: Align (1), Align (2), and Align (3). As a separate test operation,
two sequences determine the order in which each Identify Address frame is received
from initiator and target.

The following tables summarize the logic implemented by each of the sequences.

TABLE 4.7: Example 7: Logic of Sequence 0

State Description

State O If Address Frame is detected from initiator, go to State 1;
otherwise, continue to check incoming frames (do not change state).

State 1 If next Address Frame detected is from target, beep 1 second.

TABLE 4.8: Example 7: Logic of Sequence 1

State Description

State O If Address Frame is detected from target, go to State 1;
otherwise, continue to check incoming frames (do not change state).

State 1 If next Address Frame detected is from initiator, beep 2 seconds.
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There is no interaction between the two sequences. Each of them operates
independently (and is independent of the Global Rules). However, the two sequences
complement each other with their logic. In this sense, they both combine to implement a
test objective.

1. Click the New Scenario button in the main library or one of the device libraries. In
the Scenario Properties dialog, enter the scenario name, description, and direction
of traffic change.

2. Asin previous examples, create the Global Rules area.

Click the prompt to add a sequence. Prompts for the sequence appear beneath the
Global Rules area. You create a sequence one state at a time. The application
numbers states consecutively from 0 up (1, 2, 3, and so on).

New Scenario 0+ | 1 b X

Scenario is valid. Status: Mok saved

Scenario MName: MNew Scenario O

Direction for traffic changes: From Initiatar

T Flobal Bules

=Click here to add an event:

=Click here to add a sequencex

Figure 4.35: Example 7: Adding a Sequence

By default, the name of the first sequence in a scenario is Sequence 0. The name of the
first state is State 0. To change the name of a sequence or state, or to associate a
description with it, click the name of the sequence or state. A dialog box appears that
allows you to enter that information.

Note: The description does not appear on screen, but you can bring it up by clicking the name of the

sequence or state.

270

4. In the State 0 area, click the prompt to add an event.
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New Scenario 0+ 1 b X

Scenario is valid. Status: Mok saved

Bcenario Name: MNew Scenario 0O

Direction for traffic changes: From Initiator

T Global Pules

=Click here to add an event:=

Begquence 0O
State 0O

<Click here to ﬂﬁg an ewvent=

h)

Figure 4.36: Example 7: Adding an Event for the First State
The Event Properties dialog box appears.

5. In the Event Properties dialog box, select Address Frame as the event.
6. Click OK to close the Event Properties dialog box.
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7. In the State 0 area, click the prompt to add an action.

MNew Scenario 0 *

4 b X

Mo action specified for the event: ‘Address Frame [0x00- IDEMTIFY]:..." in Sequence 0, State 0. Click here to jump ko the pra... | Stakus: Mok saved

Scenario Name: New Z2cenario 0O

Direction for traffic changes: From Initiator

T Global Pules

=Click here to add an event=

Segquence 0
Btate 0
Cj Wait for Address Frame [0x00- IDENTIFY]:
FO AaddressFrameType Walue [4 Bits]:
(From Initiator)

=Click here to add anqgction>
T

[0x00- IDENTIFY], Mask:

Figure 4.37: Example 7: Adding an Action for the First State

The Action Properties dialog box appears

8. Forthe action, select Branch to > New State.

9. Click the OK button to close the Action Properties dialog box.

0xF,

10. This saves the action and automatically creates an area for State 1 in the scenario.

11.In the State 1 area, click the prompt to add an event. The Event Properties dialog

box appears.

12. Choose the Address Frame event. In the Direction column, select From Target (you
want State 1 to trigger on an Identify Address frame received from the target).

13. Click OK to close the Event Properties dialog box.
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14. Click the prompt to add an action for State 1.

New Scenario 0 * | 1 b X

Mo action specified For the event: 'Address Frame [0x00- IDEMTIFY]:..." in Sequence 0, Skate 1. Click here ko jump to the pro... | Status: Mot saved

Scenario MName: MNew Scenario O

Direction for traffic changes: From Initiatar

T Flobal Bules

=Click here to add an event:

Sequence 0
State 0

Wait for Address Frame [0x00- IDENTIFY]:

FO AddressFrameType Valus [4 Bitsl: [0x00- IDENTIFY], Mask: OxF,
(From Initiator)

- then Branch to 'State 1

- State 1
Cj E Wait for Address Frame [0x00- IDENTIFY]:
FO AddressFrameType Valus [4 Eits]l: [0xz00- IDENTIFY], Mask: OxF,
(From Target)

o “Click here to add spn actions

i B

Figure 4.38: Example 7: Adding an Action to the Second State
The Action Properties dialog box appears.

15. In this example, you enter the action Beep, and you set the duration of the beep for
1 second.

16. Click OK to close the Action Properties dialog box.
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17. You are finished creating the first sequence. Click the add another sequence prompt
to create an area in the scenario for the second sequence (Sequence 1).

Mew Scenario 0 * 1 b X

Srcenatio is valid, Skatus: Mok saved

Scenario MName: MNew Scenario O

Direction for traffic changes: From Initiatar

T Flobal Bules

=Click here to add an event:

Sequence 0
State 0

Wait for Address Frame [0x00- IDENTIFY]:

FO AddressFrameType Valus [4 Bitsl: [0x00- IDENTIFY], Mask: OxF,
(From Initiator)

- then Branch to 'State 1

- State 1

E Wait for Address Frame [0x00- IDENTIFY]:

FO AddressFrameType Valus [4 Bitsl: [0x00- IDENTIFY], Mask: OxF,
(From Target)

- then Beep (1 =)

0

Figure 4.39: Example 7: Adding a Second Sequence

18. Create two states in the second sequence with the characteristics shown in the
following table.

TABLE 4.9: Example 7: States for Second Sequence

State Event Action
0 Address Frame from Target Branch to State 1
1 Address Frame from Initiator Beep for 2 seconds.
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19. In the File menu, select Save Scenario to save the scenario.

New Scenario 0 *

4 b o=

Scenario is valid.

Skakus: Mot saved

:

Becquence 0O
State 0O

Tait for

then

State 1

Tait for

then

Bemquence 1

State 0O

Tait for

then

State 1

Tait for

then

Address Frame [Ox00-
FO AddressFrameType
(From Initiator)

Eranch to 'Btate 1°'

Address Frame [Ox00-
FO AddressFrameType
[From Target)

Eeep (1 =)

Address Frame [Ox00-
FO AddressFrameType
(From Initiator)

Eranch to 'Btate 1°'

Address Frame [Ox00-
FO AddressFrameType
(From Initiator)

EBeep (2 =)

IDENTIFY] :

Walue [4 Bits]:

IDENTIFY] :

Walue [4 Bits]:

IDENTIFY] :

Walue [4 Bits]:

IDENTIFY] :

Walue [4 Bits]:

[O0x00- IDENTIFY], Mask:

[O0x00- IDENTIFY], Mask:

[O0x00- IDENTIFY], Mask:

[O0x00- IDENTIFY], Mask:

OxF,

OxF,

OxF,

OxF,

-

e

Figure 4.40: Example 7: Sequence Area of Scenario

4.10.2

Example 8: Creating a Sequence With Many States #1

In this example, a five-state sequence detects if a group of primitives is received
out-of-order from the initiator. The expected order is: Align (0), Align (1), Align (2), Align
(3). If this scenario detects any other order of these primitives, it causes the device to
beep and the scenario to restart.
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This example is designed to give you an idea of the powerful logic that you can
implement with sequences.

Note that the states in this sequence have been renamed (do not have their default
names). The following table summarizes the sequence logic.

TABLE 4.10: Example 8: Logic of Sequence 0

State Description

Wait for Align (0)  When an Align (0) is received, go to Wait for Align (1).

Wait for Align (1)  If an Align (1) is received next, go to Wait for Align (2);
otherwise, go to Indicate Error.

Wait for Align (2)  If an Align (2) is received next, go to Wait for Align (3);
otherwise, go to Indicate Error.

Wait for Align (3)  If an Align (3) is received next, restart test;
otherwise go to Indicate Error.

Indicate Error Indicate error and restart test.

1. Click the New Scenario button in the main library or one of the device libraries. In
the Scenario Properties dialog, enter the scenario name, description, and direction
of traffic change.

2. Asin previous examples, create the five states for this sequence.
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3. Inthe File menu, select Save Scenario to save the scenario.

4 Align Test

IF ¥ FileLlibrary-c ~ 3 X

Srcenatio is valid,

EREREN

For Help, press F1

Figure 4.41: Example 8: Top Half of Scenario
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Boenario Name: Align Test ~
Description: Detect incorrect order of Aligns, and beep when it happens
Direction for traffic changes: From Initiator
T Global Pules
=Click here to add an event:=
Becquence 0O
Wait for aligui
— Wait for ALIGH (0) {(from Imnitiator)
r then Branch to 'TWait for Alignl'
= Wait for aligml
E Wait for ALIGH (1) {(from Imnitiator)
r then Branch to 'TWait for Alignz'
=] Wait for ALIGH (0) {(from Imnitiator)
OF ALIGH (2) {(from Imitiator)
OF ALIGHN (32) {(from Imnitiator)
F then EBranch to 'Error Detected!'
= Wait for aAligmz
E Wait for ALIGH () (from Imnitiator)
r then Branch to 'TWait for Align3'
— Wait for ALIGH (0) {(from Imnitiator)
T OF ALIGHN (1) {(from Imitiator) Evs

Scenatios

B Sequencers e

. Align Test

B Sequencer exa...

File Libr ..

File Libr ..
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q Align Test

[ X FileLbrary-c ~ 3 X

Scenario is walid,

DED@ "

= Wait for
- then
=] Wait for
aR
aR

- then

Wait for
- then
=] Wait for
aR
aR

- then

Wait for
then

- and

For Help, press F1

E Tait for Aligm3

E Error Detected

WMait for AligmZ

ALICGH (Z)
Eranch to
ALIGH (0}
ALIGH (1)
ALIGH (2

Eranch to

ALIGH (2
Eranch to
ALIGH (0}
ALIGH (1)
ALICGH (Z)

Eranch to

Any Dword
Eeep (500

Eranch to

{from
'Mait
{from
{from

{from

Scenarios

. Sequencers ex...

Initiator) B lign Test
for Aligni! B sequencerexa..
Initiator)

Initiator)

Initiator)

'Error Detected!'

{from
'Mait
{from
{from

{from

Initiator)
for Aligumi’
Initiator)
Initiator)

Initiator)

'Error Detected!'

{from
ms)

'Wait

Initiator)

for Aligumi’

|| | File Libr... | File Libr...

Figure 4.42: Example 8: Bottom Half of Scenario

4.10.3 Example 9: Creating a Sequence With Many States #2

In this example, a five-state sequence not only detects if a group of primitives is received
out-of-order, but it fixes any incorrect order. The logic is similar to that of example 8 with
a few small changes. The following table summarizes each state.

278
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TABLE 4.11: Example 9: Logic of Sequence 0

State

Description

Wait for Align (0)

When an Align (0) is received, go to Wait for Align (1).

Wait for Align (1)

If an Align (1) is received next, go to Wait for Align (2);
otherwise, replace primitive with Align (1) and go to Indicate
Error.

Wait for Align (2)

If an Align (2) is received next, go to Wait for Align (3);
otherwise, replace primitive with Align (2) and go to Indicate
Error.

Wait for Align (3)

If an Align (3) is received next, restart test;
otherwise, replace primitive with Align (3) and go to Indicate
Error.

Indicate Error

Indicate error and restart test.

. Click the New Scenario button in the main library or one of the device libraries. In

the Scenario Properties dialog, enter the scenario name, description, and direction

of traffic change.

. Asin previous examples, create the five states for this sequence.
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3. Inthe File menu, select Save Scenario to save the scenario.

4 Fix Aligns Test

I x| FileLibrary -c ~ & X

Scenario is valid.

OHEE "

For Help, press F1

Figure 4.43: Example 9: Top Half of Scenario

Scenario Naws: Fix Aligns Test 2 Scenarios
Description: Detect incorrect order of Aligns, FIX IT, and beep when it happens . Sequencers ex.
Direction for traffic changes: From Initiatar . Align Test
T Flobal Bules
=Click here to add an event:
Sequence 0
WMait for Alignl
= Wait for ALIGHN (0) (from Initiator)
= then Branch to 'WMait for Alignl'
= Wait for Timer (100 us)
- then Branch to 'Error Detected’
- WMait for Alignl
E Wait for ALIGH (1) (from Initiator)
= then Branch to 'Mait for Alignz'
= Wait for ALIGH (0) (from Initiator)
Ok ALIGHN (2) (from Initiator)
Ok ALIGHN (3) (from Initiator)
then Branch to 'Error Detected’
- and Substitute with ALIGH 1)
[T] Wait for AligmZ 3
< > File: Libr .. | File Libr. ..
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4.1

4.12

4

Fix Aligns Test I x| FileLibrary -c ~ & X

Scenario is valid, O ﬁ "

<

Scenatios

Wait for aAligmz
= B Sequencers e

— Wait for ALIGH () (from Imnitiator) . Mign Test
r then Branch to 'TWait for Align3'
=] Wait for ALIGH (0) {(from Imnitiator)
OF ALIGHN (1) {(from Imitiator)
OF ALIGHN (32) {(from Imnitiator)
then EBranch to 'Error Detected!'

F and Substitute with ALIGHN (2}

= Wait for aligm3

E Wait for ALIGH (2) (from Imnitiator)

r then Branch to 'TWait for Aligni’

=] Wait for ALIGH (0) {(from Imnitiator)
OF ALIGHN (1) {(from Imitiator)
OF ALIGH (2) {(from Imitiator)

then EBranch to 'Error Detected!'

F and Substitute with ALIGHN 3}

ﬁ Error Detected
— Wait for Any Dword (from Initiator)
then Beep (500 m=)

r arnd Brawnch to 'Wait for Aligni’

> File Libr ... | File Libr...

For Help, press F1

Figure 4.44: Example 9: Bottom Half of Scenario

Running Scenarios

If you use a general library as a scenario archive, then the process of executing a scenario
is as follows:

1. Select the scenario to run by clicking it.

2. To run the scenario, click the Run Scenario button on the Device Library toolbar
(second button from the right). The InFusion device then begins its session.

Scenario Batch Files

You can write a script with commands to run a sequence of executable scenarios
automatically. A Scenario Batch file is a text file with a list of commands to run in
sequence when you execute the file. A batch script can manage scenarios and their
assigned ports and hardware in sequence, using conditions. The system checks for
accuracy of inputs and commands.
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Note: Before you run a Scenario Batch file that requests scenarios, you must download the scenarios
to the Scenarios box.

. . . Mesw Batch
To start a batch script, click the New Batch Script  szigt button or select

File > New Batch Script.

4121 Script Workspace

In the Script Workspace, add a command and make a batch file.

] LeCroy InFusion™: Error Injector and Traffic Modifier "L‘li‘@l
: Ble View Configuration Tools Help

o | & B % & (@Ol B | B2 |( B & | &

: MNewScenario  Open Library print | ShowFile | Show Library | Show Output Show Analyzer | Show Trainer
Manager 5]

W

: ®
* Rechnabyzer o | RunBarch, )
4 “New Script 0 [l File Library - =:\elecomp'puilds\stora... + & X

|| Bateh Seript iz walid. [ER=N= [ Eh D =] @ g B % X

| Main Library v 3 x

Scenarios - Scenarios

40 READ GPIO REGISTER | [[]  tewscenzrio0 ‘
40 REPORT SELF-COMFIGURATION STAT
40 REPORT ZOME PERMISSION TABLE
40 REPORT ZONE MANAGER PASSWORD
40 REPORT BROADCAST

40 DISCOVER

40 REPORT PHY ERROR LOG

REPORT PHY SATA

40 REPORT ROUTE INFORMATION

40 REPORT PHY EVENT

40 DISCOVER LIST

40 REPORT PHY EVENT LIST

40 REPORT EXPANDER ROUTE TABLE LIZ
40 CONFIGURE GENERAL

40 ENABLE DISABLE ZONING

40 WRTIE GPIO REGISTER

40 ZONED BROADCAST

Inject CRC error

Inject Disparity error

Remove
Stop Scenario
Capture & Substitute | =2

» | | Main Library | File Manager
| Output - 3 x

B & % 0RE

Figure 4.45: Script Workspace

In this dialog, you can enter a script command by clicking Click here to add
script command.

3. First, click Click here to add script command to open the Command Properties
dialog (see Figure 4.46 on page 283).
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E. Command Parameters

Commands Parameters
Serial Number (S/N) 12871 |
IflsStop Port P ) i e
Beep Scenario DISCOVERY
Wait ForStop
GoTo
Stop
Sleep
K1 Ji:
ok | Cancel

Figure 4.46: Command Parameters Dialog

The Command Parameters Dialog contains the list of available commands and their
parameters from which to build scenarios and connected hardware and available ports.

4. Select appropriate parameters for the command and click OK to display the script in
the Script Workspace.

4 “New Script0 | boX

Batch Script iz walid.

T Label 0: Run{ S/N: 12871  Port1 DISCOVER)

o re to add another scopt commands

Note: You can select ports from the port list, depending on number of ports licensed.

Note: The hardware Serial Number can already exist or not. If the Serial Number exists, the Serial
Number (for example, S/N: 12871) is shown. In Offline and Simulation mode, you can enter a
Serial Number. In Online mode, you can only enter an existing Serial Number.
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5. To add another command, click Click here to add another script command.

4 New Script0 | boX

Batch Script i valid.

= Label: IF IsStop(5/N: 12871 Port 1) THEN
Beep (40 Hz .10 ms)
gt 0 184 SCHPL Co 1

ZONED BROADCAST J

1d

O 304 an

Run (§/N: 12871, Port 1

<Click here to add else body>
ENDIF

To copy a script command, right-click on the command and select Copy.
Right-click Click here to add another script command and then select Paste.

You can also cut, delete, and edit a selected script command.

6. To edit batch commands, click the command, or right-click the command and select
Edit from popup menu.

Batch Script iz walid.

= Label0: IF IsStop( 5/N: 12 THEN

to CHpE Com

Fun (8/N: 12871 _ Port |, ZONED BROADCAST }

Edit...

<Click here to add else body> Delete

ENDIF

7. To delete a command, right-click and select Delete from popup menu, or select
command and press Delete key on keyboard.

After finishing, if everything is correct, push the Run Batch button to execute scenario
and save result in the log file.

&
Rec Analyzer Fun Batch
4 7 ‘New Script 0

Batch Seript iz valid.

Note: Before you run a Scenario Batch file that requests scenarios, you must download the scenarios
to the Scenarios box.
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412.2 Error Checking
The Script Workspace shows errors by red color. The program reports all errors in the log
file.
If you use a script from other InFusion hardware, it may cause an error, for example,
mismatch in hardware Mac addresses, or scenarios that are not already in current
hardware.
4 “New Scripto | boX
=] Label(: Fun 8N (Portl :E)ES._CO'E'?ZF_} ;
LE Label 1: PU-ﬂlS'\ 1. Port2 E‘EI;‘FI:);':\“;?Z-IY L(-:_;G ERR.OR)
4123 Log
Results of executable batch commands are saved automatically into a log file with user-
specified name. The status of executable commands is shown in log area.
4.12.4 Statements
Statements can be conditional statements or non-conditional statements.
IflsStopped
Shows whether a scenario is already stopped or not.
Format
IfIsStopped (Serial Number, Target Port)
Parameters
Q Serial Number: Serial number of hardware
Q Target Port: Port number in port map
Example

Sierra M124 SAS/SATA Protocol Analyzer User Manual

IfIsStopped(ox01267, 1) Then

{
Beep (750, 300)
Run (0x01267," Detect AddressFrame Open", 5)

}
The value of second parameter is 5 and shows check stopping mode of combination of
port number 1 and port number 3.

After filling parameters from the Command Parameters Dialog, the program makes the IF-
ELSE structure in the Script workspace. The ELSE statement is optional. To add an ELSE

body, click Click here to add else body.
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4 NewScripto | =3

Batch Script is valid. |

Label 0: IF IsStop{S/N: 12871 Port 1) THEN |
Beep (40 Hz 10 ms)
<Click here to add anothet scrpt commahd>
Run (§/N: 12871, Port 1, ZONED BROADCAST }

=Click here to add another sciipt command>

=Click here to add else body>

ENDIF
4 NewScripta | b x
Batch Seript i valid.
Label & Bun{5/N: 12871, Port 1, DISCOVER)
=Chck here to add another action>
Lahel 12 Slaep(10 ms)
<Click here to add another action™
Label 2: IF IsStop (S/N: 12871 Port 2) THEN
<Click here to add another action>
Beep (40 Hz .10 ms)
<Chick here to add another action>
Label 3: ELSE
<Chick here to add another actiof
Beep (40 Hz 20 ms)
“Click here to add another action=
ENDIF

Goto Label

Goes to specified label. Labels can be assigned to each script line.

Format
Goto Label3
Parameters
none
Example

Label3: WaitForStop (0x83456, 2, 100))
Run (0ox01267," Inject CRCO00", 4)
Goto Label?

Note: You can use a Label and a Goto Label to make loops. First make the label, then make Goto Label.
The Command Parameters window shows only enabled Labels. Labels are disabled by default
and are in gray color. To enable them, click them to make purple color.

88 command Parameters

Commands Parameters

- Run Label 0 ~|
i FlsStop

- Beep
- WaitForStop
- Stoo
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New Script 0 P X

stchiSerpt s valid:

Disabled
Id

y
\
A=

B {La /‘ Run { 8/N: 12871, Port 1, DISCOVER )
| ‘"‘““ ( S/N: 12871, Port 2, REPORT PHY LOG ERROR)
/

Enabled

4 Mew Script0 | =

Batch Script i walid.

B Label®: IF IsStop(S/N: 12871 Port1) THEN
Beep (40 Hz 20 ms)

Goto Label 2
<("lick $m

Label 1 ELSE

ENDIF
Label2: Run{S$/N: 12871, Port |. ZONED BROADCAST }

=CHck here to het scriptcon

LHCE

Run

Runs the scenario on hardware on specified ports. If you call this command for the first
time and the scenario was not assigned to the hardware and ports before, the scenario is
assigned to specified hardware and ports and then scenario runs on the hardware.

Format
Run (Serial Number, Scenario Name, Target Port)

Parameters
Q Serial Number: Serial number of hardware
O Scenario Name: Name of scenario
O Target Port: Port number in port map

Example
Run (0x841200," Substitute address frame", 4)
Beep (800, 400)
Run (0ox841200," CRC Inject _ Play CD", 8)
WaitForStop (0x63463, 1, 150)
Run (0x841200," Remove Send Cue Sheet", 2)
Goto Label6
Run (S/N: 12871, Port 1, DISCOVER)

Note: If the selected ports are busy, scenario cannot run, and the command will be skipped. The result
will be written in Log area.

Stop

Stops running scenario by hardware and port name.
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Format
Stop (Serial Number, Target Port)
Parameters
O Serial Number: Serial number of hardware
Q Target Port: Port number in port map
Example
Run (0x00820,"Inject CRCO0O0"™, 2)
Beep (700, 500)
Stop (0x00820, 2)
Goto Label3
Label3 : Run (ox005007,"Detect DATA", 8)
Sleep (40)
WaitForStop

Used to wait for occurrence of specified condition.

Format

WaitForStop (SerialNumber, Target Port, Duration)
Parameters

Q Serial Number: Serial number of hardware

Q Target Port: Port number in port map

Q Duration: Integer or random duration in milliseconds. In the Command Parame-

ters Window, WaitForStop duration has three options:

O Infinite: Wait until Stop command.

O Random: Stop after a random time.

QO Finite time: Stop after specified time in milliseconds.
Example

Run (0x001267,"Detect AddressFrame Open", 2)
WaitForStop (0x348790, 2, Forever)

Run (0ox005007, "Detect DATA", 4)

WaitForStop (0ox005007, 4, 100)

Stop (ox001267, 2

™ Command Parameters

Commands Parameters
Run Serial Number(S/N} 12871
fls Stop Port | 2 e el |
Beep Duration Infinite LJ
GoTo
Stop
- Sleep
4 Mew Script 0 P2

Baich Script 15 valid:

El Label: Run(S/N: 12871 ,Port 1, DISCOVER)

| Labell:  Wai

[ Label 2: R
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Batch Scnipt-1svalid:

Label - Run(S/N: 12871, Port 1, DISCOVER)
Label I '.\&'3-.1.[ ?;3.1 S \ IES'IPon 1 :o';‘m.n; j{l&l 10 ms

Label2: Run{(S/N: 12871, Port 3,4, REPORT PHY LOG ERROR)

Sleep

Used to sleep for a few seconds.

Format
Sleep (Duration)

Parameters
Q Duration: Integer or random duration in milliseconds

Example
Sleep (100)

Batch Seript is valid.

= Run ( 8/N: 12871 . Port 1, DISCOVER)
P, ath

Sleepi10 ms)
<Cli add another action>

Beep
If specified condition is satisfied, the system beep for specified duration.

Format
Beep (Duration, Frequency)

Parameters
O Duration: Integer or random duration in milliseconds

Q Frequency: Frequency in hertz

Example
IfIsStopped(0x83456, 4)) then
{
Beep (2, 20)
Run (0x83456,"Identify Disparity error", 8)

}
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Sierra Trainer Traffic Generation

The Sierra Trainer is a traffic generator that can emulate a SAS initiator/target or
SATA host/device. Traffic generation enables engineers to test designs under realistic
conditions and to transmit known errors, allowing engineers to observe how devices
handle faulty link conditions.

Traffic generation is performed via the execution of text-based scripts. These traffic
generation files (*.ssg) contain statements about the types of traffic to be generated.
These script files can be edited with either a simple text editor such as Notepad or with
the Script Editor utility provided by the application.

4 Trainer i

To open the Traffic Generation window, click the Launch Trainer Icon
SAS/SATA Protocol Suite window:

n the

BT TS | W | @ | @ oo B 1 © 0@ 6

For Help, press FL Il I [ ]

Figure 5.1: SAS: Sierra Trainer Window
SATA: Replaces the SAS icon with the SATA icon for Show Analyzer Frame.

Note: Trainer has Power On and Power Off commands to control External Power Expansion Card.
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5.1

5.1.1

292

Sierra Trainer Menus

The Sierra Trainer menus are:

File Menu

New GenFile: Starts a new Generation File.

Open: Opens a file.

Close: Closes the current window.

Launch Analyzer: Displays Analyzer Window.

Launch Analyzer: Displays Jammer (Infusion) Window.
Save As: Saves the current file with a new name.

Print: Prints part or all of the current traffic data file.

Print Preview: Produces an on-screen preview before printing.

Print Setup: Sets the options for the current or new printer.
Edit Comment: Allows you to enter a comment in a dialog.

Export: Saves trace as text file in Packet View Format.

Convert: Converts an SATrainer Generation File (.stg file) to a Generation File (.ssg file).

File | Setup Generate Searcl

Mew GenFile Ctrl=M

¥

Open... Ctrl+=0

Close

Launch Analyzer

Launch Jammer

Save As..

Print... Cirl+P

I O <&

Print Preview

Print Setup...

Edit Comment...

Export 3
Convert 4
Recent Trace Files 4
Recent Project Files 4
Exit

Figure 5.2: Trainer File Menu
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5.1.2 Setup Menu

O Update Sierra Device: See “Update Device” on page 221.
Q Port Configuration:

You can select different combinations of Trainer with Analyzer and Jammer. When
running two different applications on the ports, you must set the same port
configuration in both of them. See “Ports Configuration” on page 98. The following
describes possible configurations:

m Analyzer and Trainer on same port: You can generate initiator/target traffic
and also capture the traffic generated.

m  Analyzer and Trainer on same port, and Analyzer and Trainer on another
port: You can generate initiator/target traffic and also capture the traffic gen-
erated on two ports.

m Trainer on one port, Analyzer on another port, and Analyzer on a third port:
Trainer is run on a port generating initiator/target traffic and two port Ana-
lyzers run on two other ports capturing the traffic of those ports.

m  Trainer on two ports, and Analyzer on two ports: Two Trainers run on two
ports generating initiator/target traffic and two Analyzers run on two other
ports capturing the traffic of those ports.

m Trainer and Jammer on same port: You can generate initiator/target traffic
and also inject errors on the traffic between initiator and target on the port.

Note: See “Multi-Port Trainer Script Assighments to Links” on page 310.

Display Options: Selects what information to display. See “Display Options” on page 378.

ietup[jsgenerate Wiew  Tools

Update Sierra Device. ..

Port Configuration

% Display Options, ..

Figure 5.3: Trainer Setup Menu

5.1.3 Generate Menu

Start Generation: Causes the Generator to begin generation.
Stop Generation: Causes the Generator to stop generation.
Resume Generation: Causes the Generator to resume generation after a stop.

Connect Link: Automatically bring the linkup to the Host, Device, Initiator, or Target
connected to the Trainer.

Disconnect Link: Disconnect link.

Connect Parameters: Set the “Identify” frame parameter settings to keep the link
connected. See “Connection Parameters” on page 383.
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Generation Options: Setup the Generation Rules. See “Auto Speed Negotiation” on page
365.

afqerate | Search  Wew Tools

5 Start iaeneration

3; Stop Generation

=

| Resume Generation

5 Zonnect Link,

Disconnect Link,

Conneck Parameters

[uﬁ Generation Opkions. ..

Figure 5.4: Trainer Generate Menu

5.1.4 Search Menu

Go to Event: Opens a dialog that allows you to go to a frame and time.

W x|
Go'ho:
Frame - | IE
Time | | 00000000000 secs
Ok I Cancel |

Figure 5.5: Go to Event Dialog

Go to Marker: Positions the display to the selected marked packet.

Go to: Packet Types, SSP Frames, SMP Frames, Primitives, Errors, Data Lengths, Speed,
SATA FIS Type, SATA FIS Port, or Hash Address (Source or Destination). See Figure 5.6 on
page 295.

Find: Displays the Find dialog. See “Find” on page 374.
Find Next: Applies the previous Find parameters to the next search.

Search Direction: Toggles the search forward or backwards. The current direction is
indicated in the menu.
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5.1.5

Search | View Tools Window Help

Go to Event...

Go to Marker

Ctri+G

[

éx» lljli'i EVJammer

| Goto P‘ Packet Types 4
55P Frames 3
i Find..
.ﬁ B R e - SMP Frames 3
Primitives *
Search Direction Backward
Erraors »

Data Lengths 4

Speed 4

SATA FIS Type 4

SATA FIS Port 4

1.5Ghps | Ratetdatching
OFF
SOMINIT || Mum Bursts
B
DIMVWAKE || Murn Bursts

Hash Address 4

Figure 5.6: Trainer Search Menu

View Menu

See Figure 5.7.

Zoom In: Increases the size of the displayed elements.

Zoom Out: Decreases the size of the displayed elements.

Toolbars: Displays list of available toolbars: Standard, Frequently Used, Generator,

Analyzer, Ports, or Customize. See “Resetting the Toolbar” on page 384.

Status Bar: Toggles the Sierra Trainer Status Bar, at the bottom of the window, which
shows help messages and the search direction. The right most segment displays the
current search direction: Fwd (forward) or Bwd (backward). Change the search direction

from the Search menu or double-click the Search Status segment.
Wrap: Wraps displayed packets within the window.

Compact: Displays each row on one line only, with no wrapping.

View | Tools Window H

':'I‘)‘ Zoom In

E’)t Zoom Cut

Toolbars

« | Status Bar

E Wrap

Compact

Ctrl+Q

Figure 5.7: Trainer View Menu
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5.1.6 Tools Menu

Hash Address Utility: Opens a dialog that allows you to enter an eight-byte SAS Address
to display a Hashed Address.

LeCroy SAS Ad*ress Hash Utility x|

Type in the SAS Addrese to get itz Hazhed YYalue

S4S Address  Ox|

Hazhed Address  Ox |address muzt be B bytes long

Clogze |

Figure 5.8: Address Hash Utility Dialog

5.1.7 Window Menu

Cascade: Displays all open windows in an overlapping arrangement.

Tile Horizontal: Displays all open windows in a above-below arrangement.
Tile Vertical: Displays all open windows in a side-by-side arrangement.
Arrange Icons: Arranges minimized windows at the bottom of the display.

Windows: Displays a list of open windows.

5.1.8 Help Menu

Help Topics: Displays online help. You can also select F1.

Check for Updates: Check whether a new software version is available. If so, you can
download from the Teledyne LeCroy web site. You can select to Check for updates at
application startup.

About: Displays version information.

5.2 Sierra Trainer Main Toolbar

The Sierra Trainer toolbar contains the following buttons:

=2 HE %Qq% M Een L L lt'i'EEVJamrner € snaiyzer | @ Record W NN ®|§3 E (N ENENE)]

Figure 5.9: Sierra Trainer Toolbar

The buttons have the following functions:

. Save As. Opens a dialog in
= |open Document. |E| which you can save your edits
in the appropriate file type.
Edit as Text. Edit the text file for Setup Display Options. Opens
the document. e the Display Options window.
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@ Zoom In. =Y Zoom Qut.
E Wrap. ﬁl Find.
ﬁl Find Next. B Start All Generation.
Ta [Stop All Generation. E o Resume All Generation.
Jra Connect All Link. Jis Disconnect All Link.
Setup Generation Options. Launch Jammer (Infusion).
Opens the Generation Options | ¥ ™
window.
Launch Analyzer. Start Recording.
@Analyzer # Record
Stop Recording. Abort Recording.
[

Show Port Configuration Dialog. Show Script Assignment
® (See “Ports Configuration” on 2 Dialog.

page 98.) (See section below.)
Assign Active Script/
H Tile Windows Oee Remove Assigned
Script for

Link 1, 2, 3, or 4
See “Multi-Port Trainer Script

Assignments to Links” on page
310.

5.3 Setting Up for Generating Initiator Traffic
Connect the SAS cable from the Target port of the Sierra Analyzer to the Target port on
the unit under test. This transmits the Traffic Generator stream from the Target port to
the target-side port on the unit under test.

54 Setting Up for Generating Target Traffic

Connect the SAS cable from the Initiator port of the Sierra Analyzer to the
Initiator-side port on the unit under test. This transmits the Traffic Generator stream from
the Initiator port to the initiator-side port on the unit under test.

5.5 Creating a Traffic Generation File

Generating traffic is a two-step process.
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First, create a text-based Sierra Trainer Traffic Generator file. This text file has an .ssg
extension. You can create this file by creating a new generator file or editing an existing
file.

Note: .ssg files created in other applications run in the Sierra Trainer.

After the file has been created, it can be opened and displayed in the application. You can
invoke the application to transmit the traffic generation file by using the Start Generation

button ¥, .

Note: For details about traffic generation files, see “Sierra Trainer Generation Language” on page 312.

5.5.1 Creating a New Generator File

You can create a new Sierra Trainer Traffic Generator .ssg file.
To create an .ssg file:

1. Inthe Sierra Trainer window, select File > New GenFile to display the Global Settings
of a new .ssg file in a trace view.

ISETES]
i File Setup Generate Search View Tools Window Help Cax
EEHE M AR e BERn S8l Tona @i  Srecos B 1 PO H OB BB
CONFIGURATION A0tn00B AotoHOLD AotnDMAT AotoHndshk ey Autod 3 Scrmblr ReconnectOnRun o m
OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF
ContPrimUsage  ScramblingMode  OutputOffAfterDC AddSy fterAlig
OFF HONE ON OFF
GEM MODE - Il UNDEFIMED Il
LINK SPEED - 1 5Ghps |[ RateMatching | MultiSpeed | SupportSMW1 | SupporSnw2 |
I OFF | OFF | ON | oM |
OOE Settings - COMINIT |[ Mum Bursts | BurstLength | ldle Length | MNegation Len_ |
| [ | 160 | 480 | 500 |
008 Settings - COMWAKE || Mum Bursts ‘ Burst Length | ldle Length ‘ Negation Len |
I & | 160 | 160 | 280 |
OCE Settings - COMSAS |[ Mum Bursts | Burst Length | ldle Length | MNegation Len_ |
| [ | 160 | 1440 | 2400 |
SATA Link Initialization Sattings Align Time 0102 Time
Aligr Time Interspeed
81920 750000
SAS Connect Command Sellings Il SNLT I SNTT | RCOT |
| 1ss@o0 [ ieasan [ 7eoOo0 |
SAS Connect Command Settings || BCT ‘ MTT |
| 2200 | 29998080 |
SAS Phy Capability Sellings Il Start [ TASSCType | RLLR [ G1 Without SSC [ G1With S5C_ | G2 Without SSC | G2 With 55C | G3 Without SSC | 63 With 55C_ | Parity |
| 1 \ 0 | o \ i | o \ i | o \ i | o \ 0 |
EOF |ACK  EOF | ACK/NAK OPEN | ACCEPT OPEM | REJECT  IldenFr|ldenFr  SMPReq | Resp L

IdenFr | IdenFr  ACCEPT | OPEN REJECT | DPEN AlP | OPEN SMPResp | Reg

For Help, press I I loe
Figure 5.10: New GenFile
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5.5.2

2. Click the Edit as Text button to enter Generation Block or Change Settings
instructions in the Generation Script Editor. See “Starting the Script Editor” on page
306.

Editing an Example Generation File

The easiest way to generate traffic is to start with one of the example generation files and
edit the settings to see how the script file behaves. As you make and save changes, the
trace view of the generation file is automatically updated.

The following screenshots show an example file as it appears in the script editor and trace
window.

Generation

# SendsSSPFrameData

#

# Data = { 21223344 LSSEEF7FES S9AABBCC }
# 1

SendsSsSPFramexferrdy

Data = { 512232344 LLEEF7FES 998ABBCC ]

SendssPFrameCommand
SendSSPFrameresponse
SendsSsPFrameTask

Data = { 51223344 LLE67F7E5 S99AABBCC ]

SendssPFramevendor

GEMN MOD

LIMK SPEED - 1.5Ghps |

AutoALIGN  AutoHndShk  AutoS

OFF ON OFF ON 3

00B Settings - COMINIT |[ Mum Bursts [Burst Length | Idle Length [Negation Len]|

[+ [ 2 [ 3 [ s+ |

00B Seffings - COMWAKE | [ Mum Bursts [Burst Length [ Idle Length [Negation Len]|

[ s [ & [ 7 [ 8 |

00B Settings - COMSAS || Num Bursts } Burst Length I Idle Length }Negatlun LenI
10 11 12

SATA Link Initialization Settings Align Count  D10.2 Count

Speed Megotiation Seftings H SNLT \ SNTT | RCDT \

0x0000 12 bytes|| OxGE9F7AS5 - 0.000 ns 00.000 000 000
ag CRC
0 bytes DX?4258E55 0.000 ns 00.000 000 320
CRC
0x0000 0 bytes Dx534DAE|D4 0.000 ns 00.000 000 560
g Tag CRC -
0x0000 12 bytes DXC4EEDE|1 0 - 0.000 ns 00.000 000 800
.
0x0000 0 bytes || OxBCFY6BOF 00.000 001 1320

[
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5.5.3

5.54

In the screenshot, global settings make up the eight bars at the top of the window. Below
that are five frames. If you look at the script itself, there are six frame commands, five
active and one commented out.

The following sections describe how to open and edit traffic generation files.

Converting a SATrainer Traffic Generation File

If you have old 2500-based SATrainer Generator .stg files, you can convert them to Sierra
Trainer Traffic Generator .ssg files using the legacy Convert function.

To convert an .stg file into an .ssg file:

1. Inthe Sierra Trainer window, select File > Convert > Convert .stg to .ssg to display
an Open dialog.
Use Files of Type SATrainer Generator Files (.stg).

3. Select an SATrainer Generator *.stg file.

4. Click Open. The application creates a Sierra Trainer Traffic Generator file (*.ssg).

Opening a Traffic Generation File

After the Traffic Generator file (*.ssg) file has been created, you can open it in the
application.

To open a Traffic Generator file:

1. Select File > Open on the Menu Bar, or click E’" on the Toolbar, to display an Open
dialog.

2. Select a Generator text file (*.ssg) and click Open to display the file (see Figure 5.11
on page 301). (The install directory contains example files.)
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P Lecroy SAS Trainer - [C:Program Files'LeCroy', SAS Protocol Suite',Examples'Samples,generation.ssq]

S§ File Setup Generate Search View Tools Window Help

@E@ %Qaz u!ﬁgﬁﬁ 5,& ‘?‘EEVJammer @Analy’zer

& Record H 1N

P HOGG®

COMNFIGURATION AutaHOLD AutaDhAT AutaHndShk AutoSpdMeq AutoANgnSATA  Autod
OFF CFF OFF OFF OFF OFF 0
ContPrimllsage  Scramblinghode  OutpotOfAferDC AddSyncAfterAlign
OFF MONE On OFF
GEMN MODE - Il UNDEFIMED Il
< LINK SPEED - 1.5Ghps | RateMatching MultiSpeed Support SNV SupponSNYY2
OFF CFF Ll Oh
< OO0B Settings - COMINIT | Mum Bursts Burst Length Idla Length MNegation Len
5 160 450 a00
< Q0B Settings - COMWARKE | Mum Bursts Burst Length Idle Length MNegation Len
5 160 160 280
< DOB Settings - COMSAS | Mum Bursts Burst Length Idle Length Negation Len
5 160 1440 2400
SATA Link Initialization Settings Align Time D10.2 Time
100000 100000
fanual Speed Meg Settings Align1 Tirme Alignd Time Interspeed
81920 815920 750000
< SAS Connect Command Settings | SHLT SNTT RCDT
153600 163540 750000
£ SAS Connect Command Settings || BCT | MTT |

Figure 5.11: Sierra Trainer Generator File

5.5.5 Layout
The .ssg file has several colored bars that represent global settings. The bars show the
current configuration of the generation file. Example settings are:
O Configuration
O GenMode (SAS or SATA, SSC On or Off)
O Link speed (1.5 Gbps, 3.0 Gbps, 6.0 Gbps or 12.0 Gbps)
O Type of device (Initiator or Device)
a COMINIT
o COMWAKE
Q Scrambling Mode
As changes are made and saved to the traffic generation file, the bars immediately
update. The traffic pattern to generate appears below the bars as a series of frames. You
can edit the traffic generation file to add, edit or remove frames.
5.6 Overview of Generation and Global Settings Files

Example .ssg files and Include files are in two directories called \Samples and \Include
that are typically installed in: C:\Users\Public\Documents\LeCroy\SAS SATA Protocol
Suite\Generation\Samples.
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5.6.1

5.6.2

Traffic Generation (*.ssg) Files

The .ssg traffic generation files are text files consisting of include statements, a
generation block, and optionally global statements.

The generation block is the code responsible for the actual traffic generation. It is marked
by the tag Generation. The composition and format of the generation block is described
later.

Yainclude " Generation'IncludelZettings inc”

Generation

{
}

The include statements provide links to the Include files, which provide the definitions
for primitives, frames, and settings that hold for most or all of the generation session
(global settings).

The definitions for SAS and SATA traffic are contained in Teledyne LeCroy-provided
Include files: Settings.inc, PrimitivesDecl.inc, AddressFramesDecl.inc, SSPFrames.inc,
SMPFrames.inc, and SSPFrames.inc.

Settings.inc File

The Settings.inc file contains global statements about the link, the type of device being
emulated, and other conditions that are to exist throughout part or all of the traffic
generation. This file must be included in the traffic generation file.

There are fifteen groups of settings in this file:

AutoMode
COMINIT/COMRESET OOB Signal
COMWAKE OOB Signal
COMSAS OOB Signal
Generation Commands
Link Speed

SATA Link Initialization
SAS Speed Negotiation
SATA Speed Negotiation
Autowait:

m  SAS After

m SAS Before

m  SATA After

m  SATA Before

O Wait Command Timeout
Q Scrambling Mode

[y Ry
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Details about each group of settings are described in the Traffic Generation Language
section.

Editing Settings.inc

Text in the Settings.inc file can be edited directly or copied into the beginning of the
traffic generation file and edited there.

Yainclude "GenerationInclude'\PrimitivesDecline”
Yoinclude "Generation'IncludelSettings inc”

=et Generationddode = GEN_MMODE_SATA HOST

eneration

{
}

When editing global settings, keep in mind the following rule: The last line encountered
before the generation block takes precedence. Thus, if the following two lines about the
device emulation were added just above the generation block, the second would take
effect:

set GenerationMode = GEN_MODE_SATA_HOST
set GenerationMode = GEN_MODE_SAS_INITIATOR

Zinclude "Generationh Includeh Seccings. inc™
Zinclude "Zenerationd Include’ 33FFrameshecl. inc™

. . Zet GenerationMode
This will Fet GenerationMode
take effect

GEN_MODE_SATA_HOST
GEN_MODE_SAS_INITIATOR

Generation
{

The Global Setting “AutoAlign”

AutoAlign is a global setting that may be on or off depending on the type of device you
are emulating. There is an AutoAlign setting for SAS and one for SATA, for example, “set
AutoAlignSAS = ON” and “set AutoAlignSATA=0OFF.”

O SAS: Sends AutoAligns every 2048 DWORDs.
O SATA: Sends AutoAligns every 256 DWORDs.

If you plan to set and reset AutoAlign in the middle of traffic generation, you need to
know what the defaults are for AutoAlign. The defaults are as follows:

For SATA host/device emulation,:

O AutoAlignSATA is assumed to be ON.
O AutoAlignSAS is assumed to be OFF.
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For SAS emulation, the assumptions are opposite:

O AutoAlignSATA is assumed to be OFF.
O AutoAlignSAS is assumed to be ON.

For STP:
O AutoAlignSAS and AutoAlignSATA are assumed to be ON.
Placing Global Settings in the Generation Block

Some global settings such as AutoAlign = On/Off can be set and reset in the generation
block. For example, you might want to set SASAutoAlign = ON prior to traffic generation,
and then change to OFF halfway through the generation session.

Yoinclude "Generation'IncludelZettings inc”
Yhinclude "Generation'\Include\3SFPFramesDecl inc”

Feneration

{
# Zends=PFrameData

#{
# Data= { 21223344 55667788 98 AABBCC }
#])

Zend3EPFrameXterRdy

Data= { 51223344 55667788 09 AABEBCC }
}

Generation :
Block Set AutoAlignSAS — =OFF 44— Global Setting added

to generation block

Send3SPFrameCommand
Zend33PFrameResponse

SendS5PFrameTask

{ Data= { 51223344 55667788 99 AABRBCC }
}

K Send55PFrameWVendor
1

When placed within the generation block and then viewed in the trace window, global
settings appear as colored bars interspersed amidst the traffic.

0 bytes || Ox74258E55 0.000 ns 00,000 000320

Auto Q0B

- 0 hytes|| 0:5340ABD4 - 0.000 ns 00.000 000 560
' T
TR 00000 12 bytes|| 0xC486DB10 e 0.000 ns 00.000 000 g00
or
0 hytes|| OxBCFA6B0OF - 00.000 001 120
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5.7

5.71

While most global settings can be set in the generation block, three will be ignored if
placed within the generation block:

set Link Speed =

set GenerationMode =

set SSC =

These commands should be configured either in the Setting.inc file or at the beginning of
the traffic generation file as a global statement.

Primitive and Frame Definitions

Five other Include files are provided that define the most of the known templates for
Primitives and Frames. The five are:

O PrimitivesDecl.inc

O AddressFramesDecl.inc
Q SSPFramesDecl.inc

O SMPFramesDecl.inc

Q STPFramesDecl.inc

Each of the Frame templates defines header and field structure.

The default value for all Frame fields is zero.

Special Conditions for Frames

There are three conditions about Frames that need to be kept in mind when configuring
Frame generation:

1. Frame delimiters need to agree - At the present time, when defining a Frame, make
sure that the Frame Prologue and Frame Epilogue agree. Do not mix types. For example,
do not mix a SAS Start of Frame (SOF) with a SAS End of Address Frame (EOAF).

A SAS SOF should be matched to a SAS EOF. A SAS SOAF should be matched to a SAS EOAF.
If generating SATA traffic, a SATA_SOF should be matched to a SATA_EOF.

At the present time, if you mix different types of prologues and epilogues for any given
Frame, the Frame is ignored.

2. Data Length Fields can be fixed-length or variable - By default, data frames are of a
fixed length. If you want to generate variable length frames, place an asterisk in the Data
definition field in the SSPFramesDecl.inc file:

Data: *
.
33
40 DATL
41 Data B # Variable length field, can be assigned to an array of DUORDs

If you replace the asterisk with a value, then the field becomes fixed length.
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5.7.2

5.7.3

5.7.4

5.7.5

5.7.6

5.8

3. CRC Calculations are calculated unless told otherwise - If the CRC is not explicitly set
in the traffic generation file, the application assumes that you want it and calculates and
displays it in front of the generated frames.

If you provide a CRC value, the application uses that value, even if it is incorrect. This
gives you the option of configuring the generator to create errors.

If the generation file was created through the Export command (File > Export > To
Generator File Format ...), the CRC is calculated but commented out. If the source trace
has a bad CRC, the CRC is exported into the generation file and is not commented out.

Primitives Decl.inc File

The PrimitivesDecl.inc file defines Primitives. The file consists of declarations (left) and
the corresponding byte streams (right).

Primitiwve 2304F

& kKEC 18 1E 51
7 Primitiwve EOQAF
=1

kKEC 15 67 SF

=l Frimitive TALIGH (0"
10 Primitive M"ALIGH (1)'"
11 FPrimitive "ALIGH (2"
iz Primitive TALIGH (3"

kKEC 44 4L 7B
kKEBC O7 07 O7
kKEC 61 61 61
kKEC 7B 7B VB

To generate Primitives, copy relevant portions of text on the left (not the bytes shown
right) from this file into the generator block section of the .ssg file.

Address FramesDecl.inc File

The AddressFramesDecl.inc file defines Address frames.

SSPFrames.inc File

The SSPFrames.inc file defines SSP frames.

SMPFrames.inc File

The SMPFrames.inc file defines SMP frames.

STPFrames.inc File

The STPFrames.inc file defines STP frames.

Starting the Script Editor

To edit an .ssg file, use the Script Editor. The Script Edit editing tool displays the .ssg file
and its supporting Include files. The Script Editor utility has several aids to simplify the
process of writing and editing scripts: tool-tips, drop-down menus, and colored fields.
The Script Editor example below shows several commented lines followed by some
instructions. The Script Editor has three areas: toolbar (top), script window, and file tabs
(at the bottom of the window). If errors occur, a log opens at the bottom of the window.
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5.8.1

Note: If more than one port of Trainer is licensed, you can assign scripts to one or more
ports. See “Multi-Port Trainer Script Assignments to Links” on page 310.

To launch the Script Editor, click the Script Editor button on the toolbar or

right-click in the trace window and choose Edit as Text.

Generation Script Editor

1;; b4 ﬂ@; % Eg ‘g 50 & & = k ﬁk ﬁk %Z Bﬁ !é 5% - Eﬁ

X

1 B
2 ## Copyright (C) 2004 Computer Aceess Technology Corporation H#H#

3 HE ##

4 ## Thiz 3A43Trainer (TM) generation file contains sample code for #H

= ## walit sessions and conditional branching. It is assumed sample 4:3

& ## code i= to be wodified before being generated to a real 343 deviee. ##

7

&

= # Include necessary definition files supplied by CATC.

10 # The path for include files is considered to start

11 # in the 3ASTracer/Trainer program directory.

1z

13 zinclude "Generationd Include)Settings. ine™

14 sinclude "Generation) Include)PrimitivesDecl.inc'

15 tinclude "Generation) Include) 3MPFramesDecl. inc'™

18 tinclude "Generation) Include’ WaitCommands. ine”

17

18 det GenerationMode = GEN_ MODE 545 INITIATOR

1% set Speed = LINE SPEED 3G
20
21 # Each generation file must have this main block
z2z Generation
23 B {
24 OUTPUT_CN
25
Z 6 I
2T # Zetting timeout value for future walt sessions (ps)

A= get WaicTimeout = 239

29

30

31 # Simple wait session with no conditional branching

=] WAIT FOR { WF_ACK WF_SATA X RDY WF_OPEN RESPCNSE }

33

34

35 # Simple wait session with no conditional branching

36 # with timeout (previous global timeout value assumed

37 H WAIT FOR { WF_ACK WF_SATA_X RDY WF_OPEN_RESPONSE WF_TIMEOUT }

38

k=

40 # Simple wait session with no conditional branching

41 # with custom timeout [(global timeout wvalue ignored and unchanged

4z WAIT FOR (566) { WF_ACE WF_SATA ¥ RDY WF_OPEN RESPONSE WF_TIMEOQUT }

43

44

45

k1S # Advanced wait sessions with conditional branching

47

48

45 wait # no timeout wvalue specified - it means we assuyme current global W
S0: i

51 when { WF_ACK WF_SATA_SYNC } do

52 i

53 RCE  f1A1 T

| _»l_l
4 4 » M “BranchingSample.ssg M_l _’I

Figure 5.12: Script Editor

Script Editor Toolbar

The Script Editor toolbar contains buttons for saving your edits, navigating, searching, and

other functions.
ool 4 BB o o
Figure 5.13: Script Editor Toolbar
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The buttons have the following functions:

> Save. Saves your edits and Add/Remove bookmark.
= immediately updates the = Allows markers to be set or
setting bars and Frames shown removed to aid in navigation.

in the trace window.

View Options. Opens a menu
W_JI with three options: Enable ® Go to next bookmark.
Outlining, Toggle Outlining,
and Show Line Numbers.
See View Options Menu

below.
il Cut. “&  Go to previous bookmark.
Copy. El Clear all bookmarks.

Paste. El Find.

Undo. ﬁl Find and Replace.

Redo. &4  Go to Trace View

. Go to Definition of

&  Print.

Selected Keyword.

Open File under Cursor. Opens
the file pointed to with the
mouse in the script. This
command works with Include
statements.

s |,;.d.L

=
=

View Options Menu

The View Options button displays a menu with the following options:

N 4 2@ o
Enable Outlining
Show Line Mumbers

Togale Cutlining

O Enable Outlining: Adds an expandable/collapsible tree structure to the left side
of the Script Editor showing the hierarchical relationships of the script lines.

O Show Line Numbers: Adds line numbers to the left side of the Script Editor win-
dow.

O Toggle Outlining: Switches between collapsed and expanded states.
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Pop-up Menu

Left-click anywhere in the script window to open a pop-up menu with the following
options:

% Display Options

Edit as Text

E&ﬁ Zoorm In
EEﬁ Zoarm Sk

Zompack ChElHG

O Display Options: Selects what information to display. See “Display Options” on
page 378.

Edit as Text: Opens the Script Editor.

Zoom In: Increases the size of the displayed elements

Zoom Out: Decreases the size of the displayed elements

Wrap: Wraps displayed packets within the window.

Compact: Displays each row on one line only, with no wrapping

o000 O

File Tabs

At the bottom of the window is a tab that shows the name of the .ssg file. If your .ssg file
has an Include statement in it, the supporting Include files automatically open when the
.ssg file is first opened. Tabs for the opened Include files appear at the bottom of this
window.

|I4 4 ¢ » . BranchingSample.ssg |<|| _..l

Figure 5.14: File Tab
Error Log

Whenever you create a scripting error, a log opens at the bottom of the application
window. When the error is corrected, the window automatically closes.

I File {Line) I Description
B c:\Program Files\CATCYSASTracer|Ge. . \Primitives.ssg (-1 Undefined identifier NotTodayThanks' used For setting 'ssc’

Figure 5.15: Log
Tooltips

The Script Editor window includes extensive tooltips for each keyword. To see a tooltip,
hold the mouse pointer over a keyword.
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5.9

S HE M RQE| 8 E

Multi-Port Trainer Script Assignments to Links

If more than one port of Trainer is licensed, after you open a generator file (.ssg) or create
a new generator file (“Creating a Traffic Generation File” on page 297), you can assign the
script to one or more ports.

Click the ® port Configuration button to open the Set Port Configuration dialog
(see “Ports Configuration” on page 98). Select a port configuration. For example, Trainer
may be on Portl and Port 2 or Port3 and Port4.

After you select port configuration, the Assign Active Script/Remove Assigned Script for
Link 1, 2, 3, or 4 buttons have colors. For example, for Trainer on Ports 1 and 2, the

buttons are @ @ 9.

After you open or create a script in the Trainer window, click the L1 or L2 button to assign
the script to Port 1 or Port 2. A display appears to the left of the script in the Trainer
window:

i
B
54

B
5
5

That link now has link-specific Start, Stop, Resume, Connect, and Disconnect buttons.
(See the previous page for the button descriptions.)
Use the link-specific buttons to control each link separately.

You can click the L1 or L2 button again to remove the script from the link.

After you select port configuration, the Trainer toolbar changes to display the Generation
buttons Start All Generation, Stop All Generation, Resume All Generation,
Connect All Link, and Disconnect All Link:

Tl

l':'ﬁ VJammev OAna\yzer . ® Ib E @ @ I:I;S:I |:|;4:|

H |&:

Use these buttons to control all links.

You can click 7} to open the Link Script Selection script assighnment dialog (see the
following two figures).
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X

Link Script Selection

Link sCript

Lirkl | Mone -

Lirk2 | Mone -
- Mone -

Lirk4  Mone -

Set all ks same as first link o] cancel

For any available Link, you can select any open script from the Script drop-down list.

Link Script Selection k x|

Link | SCript
Linkl  S5PFrames,ssg -
Link2 : Mo >

Set all links same as First link | k. I Cancel

After you select an open script, you can assign or remove a link for that script by clicking
Assign Active Script/Remove Assigned Script for Link.

ODeeov

5.10 Generating Traffic
After the .ssg file has been opened onscreen, recording and traffic generation can begin

at any time.

1. (optional) Click ® Reword o begin the recording.
2. If the script does not have a connect block built into it, connect the exerciser to the

DUT by clicking the Connect Link button 5} . Clicking this button causes the
generator to invoke the various settings in your script (for example, the global
settings) and then establish a connection.
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5.10.1

5.10.2

5.1

5.11.1

3. Click the Start Generation button g on the Toolbar.

While generating traffic, a bar appears on the right of the trace view, indicating that
traffic generation is taking place. (The green light on the Traffic signal button also blinks
during traffic generation).

Stop Traffic Generation

Normally, traffic generation stops automatically when the application reaches the end of
the Generator file.

To manually stop traffic generation, click the Stop Generation button ir

Resume Traffic Generation

If traffic generation is stopped prior to the end of the script, it can be resumed.
To resume traffic generation, click the Resume Generation button .

Sierra Trainer Generation Language

The Sierra Trainer File Generation Language is an API that allows you to separate traffic
into text commands. These commands are used construct primitives and frames that are
sent to the host or the device.

File Structure

Traffic Generation files (*.ssg) should have the following structure:
Declarations

O Global generation settings

Constants

Data patterns

Chain of symbols (primitives, raw data)
Packet templates

0O00ODO

Note: Some declared objects could be used in further declarations as long as they are previously

declared. No forward declarations are allowed at this time.

Generation Blocks

Q List of generation instructions

Note: It is possible to create many generation blocks, but currently only a block with the name

'Generation' executes. (Calls of some blocks from another blocks are not currently allowed.)

312

Sierra M124 SAS/SATA Protocol Analyzer User Manual



Sierra Trainer Generation Language Teledyne LeCroy

5.11.2 Language

Comments
#'is the Comment symbol. The line remainder after this symbol is ignored.
/*''*/"is a Comment Block. All the text between '/' '*' and '*' '/' is ignored.
/*
This is an example of a block of comments.
*/
Includes

The directive %include “FileName.inc” includes the file FileName.inc. This lets you add
common definitions and templates into new scripts.

The language parser makes sure the same file is not included more than once.
Example:

%include “SomeInc.inc”
# This directive actually includes file 'SomelInc 1l.inc'.

%inline is the same as %include, but without the Language parser check.
Settings

The Set "Constant Name" = Value statement sets different constants/modes using the
following value types:

Q Predefined constants (TRUE, FALSE, ON, OFF, INFINITE)
O Numbers

Examples:

Set AutoAlignSATA=0ON
Set WaitTimeOut=239
Constants

Only unsigned integers can be defined as constants. Some constants are predefined in
Sierra Trainer.

Examples:
Const SOME HEX DATA = OxAABBFFEE #defines hexadecimal constant
Const SOME DEC DATA = 12 # defines decimal constant
Const "SOME DEC DATA" = 64 # defines decimal constant
Const "Some Hex Data" = 0xCDCDBEBE

Predefined Constants

O TRUE
FALSE
ON
OFF
INFINITE

0O0OD0O0O
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Data Patterns

Data patterns are streams of hexadecimal values. Using '["']' lets the user include
constants or predefined data pattern in another pattern.

Examples:

Primitives

DataPattern PATTERN 1 = AAAABBBB [SOME HEX DATA] EEEEFFFF 1210ABB1
AAAABBBB 1210ABB1 AAAABBBB 1210ABB1 AAAABBBB 1210ABBl ["SOME DEC
DATA"] 1210AB

DataPattern PATTERN 2 = 00000000 11111111 22222222 33333333 AAAABBBB
55556666 FEFEFEFE CDCDCDCD 9999BBBB 12343434 6767676B 56BBFF
DataPattern PATTERN 3 = [PATTERN 1] FFFFFFFF EEEEEEEE [SOME HEX DATA]
DataPattern SOME PATTERN = BBBBBBBB DDDDDDDD

Primitives can be defined using the following:

O Byte values ('k' indicates control symbol). The 10b codes are calculated based on
the current running disparity
Q Primitives are completely interchangeable with SymChains.

Declaring Raw Data Definitions

Primitive primitive_name = byte_data ... byte data # (byte_data is Decimal, Hex, 10b,
K type or D type format)

SynChain raw_data_name = byte_data ... byte_data # (byte_data is Decimal, Hex, 10b,
K type or D type format)

RawData { param_data ... param_data } #(param_data is byte_data, primitive or
variables)

Example:

314

Primitive "CHAIN (ONE)" = kBC 1E 1E 1E kBC 1A OF

SymChain ChainTwo = k28.5 D12.3 D10.2 D11.6

SymChain ChainThree = k28.3 3EA 25 k18 IFA

Primitive SOF = kBC 18 E4 67

Primitive EOF = kBC 18 FO 9B

SymChain raw data 1 = K28.1 D23.3 D11.4 D14.6

SymChain raw data 2 345 160 023 K15.3 K28.1 D23.3 D11.4 D14.6 # some
RD errors will occur

raw data 1 ( 1000 ) # send defined above pattern raw data 1 1000 times
raw data 2 ( 10 ) # send defined above pattern raw data 2 10 times
raw _data 2 ( 195 ) # send defined above pattern raw data 2 195 times

RawData { 217 2E1 351 362 }# send RawData pattern - some RD errors
will occur
RawData { K28.1 D23.3 D11.4 Dl4.o6 } # send RawData pattern
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Sending OpenAddressFrame Using Sending the Same
OpenAddressFrame Using Raw Data
Mechanism

Standard Frame Templates

SendOpenAddressFrameSTP  {

DestinationAddress = { 500062B0 00000030 RawData {

} K28.5 D24.0 D30.0 D01.4
ArbitrationWaitTime = 0x1 21 08 00 01
AccessZoneManagement= 0x0 50 00 62 BO
SourceZoneGroup =0x0 00 00 00 30
ConnectionRate  =0x8 50 08 05 EF
Features = 0x0 FF FF 00 41
InitiatorConnectionTag = Ox1 00 00 00 01
InitiatorPort = 0x0 00 00 00 00
MoreCompatibleFeatures = 0x0 05 OF 19 EO

PathwayBlockedCount = 0x0

# RawData with variables embedded
RawData {

K28.5 D24.0 D30.0 D01.4
@variableNamel

5000 62 BO

00 0000 30

50 08 05 EF

sC

00 00 0001

00 00 00 00

SendCRC

K28.5 D24.0 D07.3 D31.4}

}

Set ScramblingMode =
SourceAddress = {500805EF FFFF0041} SCRAMBLING_MODE_SAS

K28.5 D24.0 D07.3 D31.4}
# CRC = OxO50F19EO # good crc } * CRC is inserted manually

When there are variable values in RawData, you must include SendCRC command instead
of last dword. Otherwise, wrong CRC value will be sent. The constraints are:

m  Variables are not allowed on First and LAST DWORD (instead of start/end

frames).

m  SendCRC is only supported on last DWORD before end of frame.
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O Raw 10 bits codes. This definition might cause running disparity errors.

Example:

Primitive "CHAIN (TWO)" = 305 2D4 1E4 362
O Mixed bytes and 10b codes. This definition might cause running disparity errors.

Example:

Primitive "CHAIN (TWO)" = 305 2D4 1E4 362 ["CHAIN (ONE)"]

Packets/ Frames

Using the “Frame” or “Packet” keyword, you can define a frame of traffic to use in the
generation stream. Declarations of prolog and epilog may be mixed with field
declarations.

Frame "name" : "parent name"

{
Field Definition 0: "Field Name : Field Length

Default Value"

Field Definition n: "Field Name : Field Length Default Value"

Primitive Definition 0O: "Primitive name, offset, count"
Primitive Definition m: "Primitive name, offset, count"
Prolog = "primitive name"

Epilog = "primitive name"

}
Field Definition
Q Field lengthisin bits. '*' means that the length is variable and is set based on the

assigned value.
Q Field starting offset is calculated from frame start based on the length of the pre-

vious fields.

Examples:
Field32 : 32 = O0xAABBFFEE
FrameType : 8 =12
HashedDest : 24 = HEX DATA
Reservedl : 8 = 0xDA
Fieldlo : 16 = 0OxAAAA
Reserved?2 : 8 = 0xAD
CRC : 32

Data field Definition
+ Data = { pattern }: Pattern is assigned to Data.
+ Data = count, value: A pattern of “count” times “value” is assigned to Data.

+ Data = count, start value, step: A pattern of values starting with “start value” with steps of “step”
and a length of “count” is assigned to Data.

316 Sierra M124 SAS/SATA Protocol Analyzer User Manual



Sierra Trainer Generation Language Teledyne LeCroy

Primitive definition. Primitives are inserted into the frame payload. Primitive definitions
are inherited by descended frame templates.

O Assigning '*' clears all previous settings (maybe from parent frame template).
O Offset specifies the DWORD offset where this primitive is inserted in the Frame.
O Count specifies how many times to repeat the primitive.

Examples:
Primitive : *
Primitive : SOF, 48 # where 48 = offset
Primitive : "CLOSE (NORMAL)", 36, 5 # where 5 = repeat

Prolog and Epilog define Primitive chains to be used at the beginning and end of the
frame.

Examples:

Prolog = SOF # For this frame primitive 'SOF' is a Prolog.
Epilog = EOF # For this frame primitive 'EOF' is an Epilog.

Frames can be derived from other Frames, therefore inheriting the layout of the parent
Frame. In this case, the user may:

O Change Prolog and Epilog.
Q Change default field values.
O Add new fields.

Frame Examples

Frame Some Frame

{

Field32 : 32 = 0xAABBFFEE
FrameType : 8 =12
HashedDest : 24 = HEX DATA
Reservedl : 8 = 0xDA
Fieldlé6 : 16 = 0xAAAA
Reserved? : 8 = 0xAD

Data : * = PATTERN 1
CRC : 32

Primitive : *

Primitive : SOF, 48
Primitive : SOF, 96
Primitive : "CLOSE (NORMAL)", 36, 5

Prolog = SOF

Epilog = EOF
}
Frame Some Frame 1 : Some Frame
{
Field32 = "Some Hex Data"
Data = { 11111111 22222222 33333333 44444444 55555555 }
Opcode : 128, 8, 0x2A
LBA : 64
Primitive : *
Primitive : "CLOSE (NORMAL)", 24, 48
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Prolog
Epilog

"CHAIN (ONE)"
"CHAIN (ONE)"

5.11.3 Generation Block

Sierra Trainer generates the stream that is defined in this block.

Generation

{

Chain Definition (Repeat = N, Idle = M)
Chain Definition (N, M)

Chain Definition

Frame Definition

Frame Definition (RunningDisp = ON/OFF)
Frame Definition

{

Field Definition

Data Definition

} (Repeat = N, Idle = M, RunningDisp = ON/OFF)

5.11.4 Definitions

Chain Definition:

Q Without any parameters, the chain is sent once.
Q With “Repeat” and “Idle” parameters, the chain is sent N times and then noth-
ing is sent (idle) M times. “Repeat” and “Idle” are optional.

Frame Definition

Q Without any parameters, send the frame based in default values.

Q With “RunningDisp” ON, send the frames based on default values and insert a
running disparity error.

O With parameters overriding or adding to a template frame, with or without
injection of an overriding or adding to a template frame, with or without injec-
tion of running disparity error.

Field Variable Declarations

You can declare a variable (var_name) as a frame of type (frame_type):

Svar name = frame type

Note: Frame variables can be declared/re-declared and used many times.

Changing Frame Fields

You can change some fields in a frame variable.

Change var name { field name = value }
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Preprocessor Integer Arithmetic

You can declare DWORD variables, make arithmetic operations, and use them in field and
parameters assignments.

Note: Arithmetic expressions are allowed only in numeric variable assignments.

Examples:

Legal Operations

X = 2

y=(z =12 ) + ( SOME DEC DATA + 36 ) / 8

z = 0x1 << 5

s = "Some Hex Data" # constant may be used in operations
x++

y--

z += (x + vy )

x = ( (y & OxFF ) >> 5 ) / 12

SOF ( Repeat = x, Idle =y )

X

{

Fieldl6 = OxEEEE # Example of the data payload assignment which
usesbothintegervariables, constants, hexliteralsanddatapatterns

Data = {yyvyy 7a7a7a7a "Some Hex Data" "Some Hex Data" 8b8b8b8b

z z z z [PATTERN 3] }
}

( Repeat = 10, Idle = y ) # uses integer variable for parameter/
setting.

Illegal operations

X =y + 2
SOF ( Repeat = (x+y)*7 )
# - illegal, use z = (x+y)*7 SOF ( Repeat = z ) instead

Loops
Loops can be used in two modes:

1. Using an integer number, loop a specified number of loops. This number has to be
smaller than 64,000.

2. Using the word “infinite”, loops for ever.

Loops ( loop count/Infinite )
{
send instructions
assignments
change values
send instructions
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5.11.5

1
Example:

LOOP( 50 )
{
"CHAIN (ONE)"
"CHAIN (TwWO)"
Some Frame
$Y = Some Frame { Data = 256, OxXFEFEFEFE }
Y
Change Y { Field32 = x }
Y
Y

Connecting the Trainer

Three methods are available for connecting the trainer:

O Use the Connect command to connect and perform transmitter training.

O Use the new commands to handle the transmitter training manually (see Man-
ual Transmitter Training Commands and Descriptions below).

Q Use the Send_Train_TX_Window command to send transmitter training auto-
matically and use other commands for speed negotiation.

The SATA scripts should be run in SAS mode.

Manual Transmitter Training Commands and Descriptions

Send_TTIU (32'b DATA/Variable, Idle count, Repeat number)

This instruction is mainly for sending a specific TTIU with variable number of Idles. 32 bit
TTIU value can be specified either by directly specifying the 32 bit data or by specifying a
variable. When the variable name is recognized, the trainer reads the data in the
specified variable and considers it as the TTIU value. The Idle count defines the number
of idles to be transmitted after the 32 bit TTIU and the repeat number defines the
number of times the same TTIU is to be transmitted.

Example:

Var32 @ttiu =0x00006000

Generation {

Send ttiu (0x00006000, 0x36, O0xA) //ttiu with specific data
Send ttiu (@ttiu, 0x36, O0xA) //TTIU with variable

}

Wait_For_TTIU(DATA/Change TTIU , MASK

This instruction waits for a specific TTIU. During the execution of this instruction, the
previously transmitted TTIU is transmitted. The user can trigger a wait for a specific TTIU
or change the TTIU, or a part of TTIU, by specifying the 32 bit mask value.

The default mask value is set to all ones. The application waits for all 32 bits to match the
received TTIU. Changing the mask value provides the flexibility to wait for some specific
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bits in the TTIU. Giving the Change_TTIU command with mask value waits for any change
in the specified Bits in the Received TTIU compared to the previously received TTIU.

Example:

Generation

{

Wait for ttiu (change ttiu , 0x00004000) //waiting for change in tx init
bit of TTIU

Send ttiu ((0x00006000, 0x36, OxA)

Wait for ttiu (0x0000A000 , 0X00008000) //waiting for train comp bit to

go high
}

LRT: Last received TTIU

This instruction is for accessing the last received TTIU. The user can access the received
TTIU and reuse it as required.

Example:

{

@ttiu mask=0x0006000

@ttiu=LRT

@ttiu temp=@ttiu and @ttiu mask
If(ttiu temp=0006000)

{

Send ttiu(0x0006000)

}

Training_ERROR_COUNT

This instruction is for accessing the error count of the received Dwords. This gives

flexibility to the user to change the remote tx parameters to get the optimal link with
minimal errors.

Example:

Var32 @error count

Generation

{

Send ttiu ((0x00006000, 0x36, OxA)
Wait ttiu (change ttiu , 0x00004000)
@error count= Training ERROR COUNT;
If (Rerror count<2)

{

Send ttiu ((0x0000A000, 0x36, O0xA)

}
}

Reset_Training_ERROR_COUNT

During manual Tx_Training resetting error _count can be done using this command.
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Example:

Var32 @error count
Generation
{
Send ttiu ((0x00006000, 0x36, OxA)
Wait ttiu (change ttiu , 0x00004000)
@error count= Training ERROR COUNT;
If (Gerror count<2)
{
Send ttiu ((0x0000A000, 0x36, O0xA)
Rest Training Error count

}

}

Change_Local_tx_parameter(16'b data/variable)

This instruction is to change the Local tx parameters. It takes either 16 bit data or 16 bit
variable which represents the control word of the TTIU. When this command is given, the
32 bit data or 16 bit variable value is written to the constant variable memory location
(address location is 511)

Example:

var32 @received control
var32 @Status
var32 @ control=0x00100000
var32 (@temp
Generation
{
Send ttiu ((0x00006000, 0x36, OxA)
Wait ttiu (change ttiu , 0x00004000)
Change Local tx parameter (0x0400) //requesting to change the tx
parameters to reference 1
@received control=LRT
@temp=Q@received control & 0x1111000 //0x11110000 is the mask data so that
the variable contains only the
controlwordofthereceivedttiu.

Change Local tx parameter (Qtemp)//variable as input
@status= Local Tx status word

@temp=@status | @control

Send_ttiu(@temp, 0x36,0xA)

}

Where “0x0400” is the control word of TTIU.
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Local_ Tx_status_word

This instruction is for getting the status of the local tx parameters for the previous
requested tx parameter change. This is a 32 bit word in which the LSB 16-bit contains the
status word and MSB 16 bits are ZEROS.

Set OOB_SpeedNeg_TX_TAT:Tx_training_analysis_time

This setting defines the time for Link analysis i.e., the time for counting errors in the
received dwords. At the end of this period, the trainer requests for new attached tx_phy
change depending on the error count in Auto Tx_training mode. This is a global setting.

SendRAWTTIU(Pattern_marker 32bits of BMC encoded TTIU)

This command is for transmitting a Raw_TTIU. i.e BMC encoded 32 bits TTIU can be
specified here. The user has the flexibility to specify the pattern marker.

Example:

Generation

{

Send raw_ttiu( ££f£f£fc0000 FF COOF FCOO0 FF COOF FCOO FF COOF FCOO FF COOF
FCO0O FF C1FO 7C00 FF COOF FCOO FF COOF FCOO FF COOF FCO0O0}

Idle (54)

}

Where “ffffc0000” is the pattern marker.
Send_TTIU/SendTTIU (32'b DATA/Variable, Idle count, Repeat number)

This instruction is mainly for sending a specific TTIU with variable number of idles .32 bit
TTIU value can be specified either by directly specifying the 32 bit data or by specifying a
variable.(when the variable name is given trainer reads the data in the specific variable
and considers it as TTIU value).ldle count defines the number of idles to be transmitted
after the 32 bit TTIU and repeat number defines the number of times the same TTIU to be
transmitted.

Example:

Var32 @ttiu =0x00006000

Generation {

Send_ttiu (0x00006000, 0x36, OxA)  //ttiu with specific data
Send_ttiu (@ttiu, 0x36, OxA) //TTIU with variable

}

Wait_For_TTIU/WaitforTTIU(DATA/Change TTIU, MASK)
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This instruction waits for specific TTIU. During this instruction previous transmitted TTIU
will be transmitted. User can trigger wait for specific TTIU, Change in TTIU or part of TTIU
by specifying 32'bit mask value.

Default mask value is set to all ones. i.e waits for all 32'bits to match with the received
TTIU. Changing the mask value gives the flexibility to wait for some specific bits in the
TTIU. Giving Change_TTIU with mask value waits for any change in the specified Bits in
the Received TTIU compared to the previous received ttiu.

Example:

Generation

{

Wait_for_ttiu (change_ttiu, 0x00004000) //waiting for change in tx_init bit of TTIU
Send_ttiu ((0x00006000, 0x36, OxA)

Wait_for_ttiu (0xO0O0O0A000 , 0X00008000) //waiting for train comp bit to go high

}

LRT: Last received TTIU:

This instruction is for having access to the last received TTIU. User can have access to the
received ttiu and reuse it as required. Example for using this command in the script is as
follows:

{

@ttiu_mask=0x0006000

@ttiu=LRT

@ttiu_temp=@ttiu and @ttiu_mask
If(ttiu_temp=0006000)

{

Send_ttiu(0x0006000)

}
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Training_ERROR_COUNT

This instruction is for having access to the error count of the received Dwords. This will
give flexibility to user to decide on changing remote tx parameters to get the optimal link
with minimal errors.

Example:

Var32 @error_count

Generation

{
Send_ttiu ((0x00006000, 0x36, OxA)
Wait_ttiu (change_ttiu , 0x00004000)
@error_count= Training_ERROR_COUNT;
If(@error_count<2)

{
Send_ttiu ((0xO000A000, 0x36, OxA)

Reset_Training_ERROR_COUNT / ResetTrainingErrorCount
During manual tx_trainig resetting error _count can be done using this command.
Ex: Var32 @error_count
Generation
{
Send_ttiu ((0Ox00006000, 0x36, OxA)
Wait_ttiu (change_ttiu , 0x00004000)
@error_count= Training ERROR_COUNT;
If(@error_count<2)
{
Send_ttiu ((OxO000A000, 0x36, OxA)

Rest_Training_Error_count

}
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Change_Local_tx_parameter / changelocaltxparameter (16'b data/variable)

This instruction is to change the Local tx parameters. It takes either 16 bit data which
represents the control word of the TTIU or 16'b variable that represents control word of
the TTIU.

when this command is given ,32 bit data or variable value will be written in to a constant
variable memory location (address location is 511)

Example:
var32 @received_control
var32 @Status
var32 @ control=0x00100000
var32 @temp
Generation
{
Send_ttiu ((0Ox00006000, 0x36, OxA)
Wiait_ttiu (change_ttiu , 0x00004000)

Change_Local_tx_parameter (0x0400) //requesting to change the tx parameters to
reference_1

@received_control=LRT

@temp=@received_control & 0x1111000 //0x11110000 is the mask data so that the
variable contains only the control word of the received ttiu.

Change_Local_tx_parameter(@temp)//variable as input
@status= Local_ Tx_status_word

@temp=@status | @control
Send_ttiu(@temp,0x36,0xA)

Local_ Tx_status_word

This instruction is for getting the status of the local tx parameters for the previous
requested tx parameter change. This is a 32 bit word in which LSB 16-bit contains status
word and MSB 16bits are ZEROS.

Set OOB_SpeedNeg_TX_TAT:Tx_training_analysis_time

This setting defines the time for Link analysis i.e time for counting errors in the received
dwords after this time trainer request for new attached tx_ph y change depending on
the error count in Auto Tx_training mode . This is a global setting.
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Send_RAW_TTIU / SendRawTTIU(Pattern_marker 320bits of BMC encoded TTIU ,IDLE
count, Repeat count)

This command is for transmitting a Raw_ttiu. i.e BMC encoded 320 bits ttiu can be
specified here.User is given a flexibility to specify the pattern marker.

Generation
{
sendrawttiu(3ff 3ff 000 000

3ff 000 3ff 000
3ff 000 3ff 000
3ff 000 3ff 000
3ff 000 3ff 000
3e0 3ff 01f 000
3ff 000 3ff 000
3ff 000 3ff 000
3ff 000 3ff 000
,0x3a,0x10)

For TRAINING_ERROR_COUNT, Change_local_tx_parameter, Tx_status_word

commands hardware creates separate variables with pre defined address. When user
specifies this command, software should compile the commands in to variable
commands with specific pre defined variable address

Other Tx-training related Commands

1. LINK_SPEED_12G : Sets speed to 12G.

2. Set OOB_SpeedNeg Phy_ g4 WithoutSSC : Sets the G4 without SSC bit of phy
capability window.

3. Set OOB_SpeedNeg_Phy_ g4 WithSSC : Sets the G4 with SSC bit of phy capability
window.

4. SEND_TRAIN_TX_WINDOW : Starts sending tx training window.

5. Set OOB_SpeedNeg MTTT : Sets the maximum tx training time for Tx-

training window.
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5.11.6

Set Auto_TxUpdate:

This setting is for manual Tx training. When Auto_TxUpdate is set to true, the Local tx
parameters will be updated automatically depending on the received control word and as
result the Tx_status_word is updated accordingly. When set to FALSE, Tx parameters is
controlled by the script.

TRAINING_ERROR_COUNT, Change_local_tx_parameter, Tx_status_word

This command instructs the hardware to create separate variables with pre-defined
addresses. When the user specifies this command, the software compiles the commands
into variable commands with specific pre-defined variable addresses.

Trainer Script Enhancements

The Trainer script language can already produce SAS/SATA Primitive Sequences and
Frames.

The Trainer script enhancements described in this section allow generation of Commands
and Application Layer sequences (as in the Exerciser), by processing received frames,
making complex decisions, and generating the contents of frame in run-time, for both RX
and TX. Variables can keep the run-time state of the bus. Low-level commands can
manipulate variables and use variables to create patterns.

Trainer language can perform SATA compliance tests with fast SSD devices and provide a
SSD performance test tool with limited output data patterns. Trainer has sequential/
random LBA command generation and full NCQ support.

Trainer can be programmed to act as SAS Initiator, SAS Target, SATA Host, or SATA Device.
SAS Initiator

As an Initiator, Trainer can send commands in all protocols (SSP/STP/SMP) and interact
with its peer to complete the command in normal conditions and some popular error
conditions. Limitations are:

O Uses only one command at a time.

O Does not save Read data or reuse bulk read data for next commands.
Q Sends only limited Write data patterns.

O Has tight flow control, due to limited RX frame processing.

SAS Target

As a Target, Trainer can receive commands in all protocols (SSP/STP/SMP) and respond to
them in normal conditions or some popular error conditions. Limitations are:

Q Uses only one command at a time. Command queuing is not supported.

O Does not save incoming write data. Sends back data for all LBAs or generates
counter/random data. Cannot be used as a real formatted partition.

O Has tight flow control, due to limited RX frame processing.
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SATA Host

As a Host, Trainer can send commands and complete them in normal or some popular
error conditions. SATA Host can issue NCQ commands, necessary for SATA compliance
tests on SSD devices. Limitations are:

O Does not save Read data or reuse bulk read data for next commands.
Q Sends only limited Write data patterns.

SATA Device

As a Device, Trainer can receive commands and respond to them in normal or some
popular error conditions. Limitations are:

O Uses only one command at a time. Command queuing is not supported.

O Does not save incoming write data. Sends back data for all LBAs or generates
counter/random data. Cannot be used as a real formatted partition. To use the
Trainer as a SATA Device in real configurations, only tools like IO-METER (that can
work with un-partitioned and un-formatted drives) can be used.

Variable Definition

Variable definition is like definitions in programming languages. You can define up to 512
DWORD (32-bit) variables. There is no constraint on variable names, except you cannot
use keywords. Variable scopes are general and you should define them in the script
header before the generation block.

The syntax of variable definition is:

VAR32 (@VariableNamel, @VariableName2,
VAR64 (@VariableName

VAR64 holds field values greater than 32 bits, such as SASAddress.

Note: Variable names should start with @.

Assigning Variable Values
You can set variable values in different ways:
Constant value:
@varNamel = 1234
Other variable value:
@varNamel = @varName?2
Result of expression on other variables:
@varNamel = @varNamel + @varName2
Fields of last received frame:
@varNamel = (SSPFrame)lRF::FrameType,

where LRF is Last Received Frame
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Note: Specifying packet type (SSPFrame) before LRF causes last received frame to be this packet type,
and field start-bit position is calculated according to the packet-type definition.

Part of last received frame:

@varNamel = LRF[stratBitOffset:endBitOffset],
where offsets are bit based

Example:

SendSSPFrameCommand Initiator
{Data = LRF[startBitOffset:endBitOffset] )
Tag = 0x101}

The constraints are 1) Length bigger than 64 bit is not supported and 2) Offsets
(StartBitOffset and EndBitOffset) should be in same DWORD, except for length bigger
than 32.

Random values:

@varNamel = Random
Expression on Variables

Mathematical expressions, such as sum, subtract, and shift:

@QvarNamel + @varName2

@varNamel - @ varName?
@varNamel & @varName?2
@varNamel | @varName?2

@varNamel << 2
Logical expressions, such as compare, equal, not, and, and or:

@varNamel > Q@varName?2
@varNamel < @ varName?2
@varNamel == @varName?2
@varNamel != @ varName?2
(logical expressionl) && (logical expression?2)

(logical expressionl) || (logical expression2)
Complex expressions (combination of different operators) with prioritizing supported:
(@varNamel + @varName?2) > @varName3

If/While in Logical Expressions

Like programming languages, scripts allow conditional statements.
The if/while syntaxes are:

If (expression)then
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While (@VarName)

Example for if, then else:

@HT RxFISType = LRF[0:7]

#LRF_SATA FIS TYPE START BIT:LRF SATA FIS TYPE END BIT

SATA FIS TYPE DMA ACTIVATE)

else { if (@HT RxFISType == SATA FIS TYPE DATA)
else { if (@HT RxFISType == SATA FIS TYPE RD2H)

if (QHT RxFISType ==

b}

Example for while:
while (@NCQ TempO)

@NCQ Templ= @NCQ Templ >> 1
If (@GNCQ_Templ

@NCQ TempO =

then {
@NCQ Templ & 0x00000001

{..}

then {..}

Note: In this release, while condition is limited to simple variable values only. Combining operators is
not allowed in while expressions. You should move such expressions inside while block.

Note: Nested while and if are supported.

Wait/When/Do in Logical Expressions

The wait/when/do syntaxes are:

wait (time)
{when
{expl}do

{

}

elsewhen

{
{expl}do
{

}
on_timeout

{

1}

Example:

wait { #no timeout use global WaitTimeout value default 1000 useconds

(1 ms)

when {WF_OPEN ACCEPT}

do

elsewhen {WF_OPEN_ REJECT}

on_timeout {
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Example:

wait for (100000) { WF_OPEN_ACCEPT WF_ TIMEOUT} { ..} # (100 ms)

Note: Nested wait should not exceed 2 deep. Use a procedure call to extend wait logic sequence. Wait
+ Wait_For ok.

Using Variable Values in Creating Patterns on Bus

In creating patterns to send on bus, trainer script allows using variables. In these cases,
because the created pattern is dynamic, it is not possible to do scrambling and calculating
in software code. These tasks are done in the hardware engine. To activate, set “Auto
scramble mode” in “on” state.

The following examples show uses of variables in creating patterns.

Use variable for field value:

SendOpenAddressFrameSSP
{

InitiatorPort = 0x1
InitiatorConnectionTag = @variableNamel

}

The constraints are:

Q Field Length bigger than 64 bit is not supported.
O Field StartBitOffset and EndBitOffset should be in same DWORD, except for
length bigger than 32.

Use LRF directly for field value:

SendSSPFrameCommand Initiator

{
Data = LRF[startBitOffset:endBitOffset]
Tag 0x101

}

The constraints are:

O Length bigger than 64 bit is not supported.
O Offsets (StartBitOffset and EndBitOffset) should be in same DWORD, except for
length bigger than 32.

SendSSPFrameCommand

{
#Data = {00112233 @variableNamel (@variableName2 44556677}

}

RawData {

K28.5 D24.0 D30.0 D01.4
@variableNamel
50 00 62 BO
00 00 00 30
50 08 05 EF
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s$cC

00 00 00
00 00 00
SendCRC

K28.5 D24.0 DO07.3

}

When there are variable values in RawData, you must include SendCRC command instead

of last DWORD. Otherwise, wrong CRC value will be sent.

The constraints are:

Q Variables are not allowed on First and LAST DWORD (instead of start/end

frames).

O SendCRC is only supported on last DWORD before end of frame.

SendSATAFrame

{
SATA SOF
SATA DATA ( 0x11223344 )
SATA DATA (Q@variableNamel)
SATA DATA ( 0x55667788 )
#SATA CRC (

SATA EOF
}

0x99AACCBB ) # good crc - can be changed to bad

If SATA_CRC command is not included, trainer engine computes and inserts correct CRCin

pattern.

Timer

Trainer script syntax allows using some timers. You can start a timer anywhere. The timer

current value is loadable on variable to be used in expressions and conditions on this
expression. There are four timers, named A, B, C, and D.

Starting timer (setting timer value to zero) syntax is:

CLEAR TIMER A
CLEAR TIMER B
CLEAR TIMER C
CLEAR TIMER D

Loading timer current value in variables:

@varNamel =TIMER A
@varNamel =TIMER B
@varNamel =TIMER C
@varNamel =TIMER D

Example:
CLEAR TIMER A
While (@Counter < MaxPeriodCount) {

. @Counter = TIMER A .. }
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Trainer script syntax allows you to use counters on a number of defined events in generation settings.

Syntax for loading counters in variables is:

@varNamel
@varNamel
@varNamel
@varNamel
@varNamel
@varNamel

COUNT_REC_RESOURCE_OUTPUT A
COUNT_REC_RESOURCE_OUTPUT B
COUNT_REC_RESOURCE_OUTPUT_ C
COUNT_REC_RESOURCE_OUTPUT D
COUNT_REC_RESOURCE_OUTPUT_ E
COUNT_REC_RESOURCE_OUTPUT F

Syntax for clearing (resetting) counters is:

CLEAR_REC_RESOURCE_OUTPUT A
CLEAR_REC_RESOURCE_OUTPUT B
CLEAR_REC_RESOURCE_OUTPUT_ C
CLEAR_REC_RESOURCE_OUTPUT D
CLEAR_REC_RESOURCE_OUTPUT_ E
CLEAR_REC_RESOURCE_OUTPUT F

Example:

CLEAR_REC_RESOURCE_OUTPUT A

334

While (RCounter < MaxPrimitiveCount) {
. @Counter = COUNT REC RESOURCE OUTPUT A .. }

Procedure Definition

Procedures allow creating simple syntaxes for complex reusable parts in scripts. You can
write such code once as a procedure and use everywhere required.

Procedure definition syntax is:

procedure procedureName

{

}

Calling procedure syntax is:

Call procedureName
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5.11.7 Sierra Trainer Generation Commands

General Commands

IDLE (n)

Generator will insert n idle DWORDs into the
generation stream.

CLEAR_CREDIT_AVAIL

This commands clears the credit established
with the command WF_CREDIT_AVAIL. (See
WF_CREDIT_AVAIL in following section on Wait
Commands for explanation).

RD_ERROR

Generator will insert one idle DWORD into the
generation stream, which will intentionally
break RD sequence creating RD error.

CONNECT

Generator will go through connection sequence
using current GenFile settings (gen mode,
speed, and so on). Generation will not resume
until connection is established.

DISCONNECT

Generator will break existing connection to DUT.

PAUSE

Generator will come to a break and the user will
be able to resume generation by pressing
Resume button on Generation toolbar.
Generator shall transmit idle DwORDs while in
the Pause.

OUTPUT_ON

Takes the Trainer out of Electric Idle state. If it is
already out of Electric Idle, this is a NOP.

OOB Commands

COMINIT

Generator will send COMINIT OOB signals using
current COMINIT settings.

COMRESET

Generator will send COMRESET OOB signals
using current COMRESET settings.

COMWAKE

Generator will send COMWAKE OOB signals
using current COMWAKE settings.

COMSAS

Generator will send COMSAS OOB signals using
current COMSAS settings.

SATA_ALIGN

Generator will go through SATA_ALIGN stage of
SATA SpeedNeg process using current
SATA_ALIGN settings.

SATA_D10_2

Generator will go through SATA_D10_2 stage of
SATA SpeedNeg process using current
SATA_D10_2 settings.

SPEED_NEG_RCDT

Generator will go through SPEED_NEG_RCDT
stage of SAS SpeedNeg process using current
SPEED_NEG_RCDT settings.

SPEED_NEG_ALIGNO

Generator will go through SPEED_NEG_ALIGNO
stage of SAS SpeedNeg process using current
SPEED_NEG_ALIGNO settings.
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SPEED_NEG_ALIGN1

Generator will go through SPEED_NEG_ALIGN1
stage of SAS SpeedNeg process using current
SPEED_NEG_ALIGN1 settings.

Set Speed = LINK_SPEED_1_5G

Generator will change speed to 1.5G (if
MultiSpeed is enabled).

This setting is not applied when
Advanced Connect is set.

Set Speed = LINK_SPEED_3G

Generator will change speed to 3G (if
MultiSpeed is enabled).

This settings is not applied when
Advanced Connect is set.

Set Speed = LINK_SPEED_6G

Generator will change speed to 6G (if
MultiSpeed is enabled).

This setting is not applied when
Advanced Connect is set.

Set Speed = LINK_SPEED_12G

Generator will change speed to 12G (if
MultiSpeed is enabled).

This setting is not applied when
Advanced Connect is set.

DevSlp

Makes the device sleep signal high. Trainer
doesn’t go to Electric idle mode automatically
after Devslp command. We can force trainer to
go to DC Idle mode using the “disconnect “
command after Devslp command. This
command works when Generation mode is
GEN_MODE_SAS_INITIATOR or
GEN_MODE_SATA_HOST

Exit_DevSlp

Makes Device sleep signal low (comes out of
device sleep mode). This command works when
Generation mode is GEN_MODE_SAS_INITIATOR
or GEN_MODE_SATA_HOST

SEND_TRAIN_RX_WINDOW

(This Command is used in Train Windows). This
command works exactly same as
"Send_Train_TrainDone."

SEND_TRAIN_TX_WINDOW
XXXXXX

(This Command is used in Train Windows).

Send_Phy_Capability

Generator will send PHY Capability Bits.
(this command is used in SNW3).

Send_Train_TrainDone

Generator will send Train/Train Done Patterns.
(This Command is used in Train Windows).

Delay (#)

Generator will wait until # ns before executing
next command.
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Power_Expansion_On(n)

Power_Expansion_Off(n)

Switch on power expansion card. The Default
value is POWER_SOURCE_5V |
POWER_SOURCE_12V. The power source can be
combination of POWER_SOURCE_1 2V,
POWER_SOURCE_1 5V,POWER_SOURCE_3_3V,
POWER_SOURCE_5V, POWER_SOURCE_12V

Switch off power expansion card. The Default
value is POWER_SOURCE_5V |
POWER_SOURCE_12V.The power source can be
combination of POWER_SOURCE_1_2V,
POWER_SOURCE_1 5V,
POWER_SOURCE_3_3V, POWER_SOURCE_5V,
POWER_SOURCE_12V

Exit (ExitCode)

Call this command in any branch of the Trainer
program to stop execution. After exit, the
Port Status dialog displays the exit code.

Note: The Trainer GUI has LED
indicators:
Green is for pass.
Red is for fail.
No color is for unknown or for
user to review.

set_trainer_interconnect_signal_1 or
settrainerinterconnectsignal_1

Set these signals to allow other ports to wait on
them using
WF_TRAINER_INTERCONNECT_SIGNAL_1

set_trainer_interconnect_signal_2 or
settrainerinterconnectsignal_2

Set these signals to allow other ports to wait on
them using
WF_TRAINER_INTERCONNECT_SIGNAL_2

set_trainer_interconnect_signal 3 or
settrainerinterconnectsignal_3

Set these signals to allow other ports to wait on
them using
WF_TRAINER_INTERCONNECT_SIGNAL_3

set_trainer_interconnect_signal_4 or
settrainerinterconnectsignal_4

Set these signals to allow other ports to wait on
them using
WF_TRAINER_INTERCONNECT_SIGNAL_4

SET_EXTERNAL_TRIGGER

Call this command to set External Trigger Out
Settings and External Trigger In Type to High
Active, Low Active, Toggle and set External
TrigOut pulse width.

SET_ANALYZER_TRIGGER

Call this command to set Analyzer Trigger.
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Set This setting defines the time for Link analysis
OOB_SpeedNeg_TX_TAT:Tx_training_an i.e., the time for counting errors in the received
alysis_time dwords. At the end of this period, the trainer

requests for new attached tx_phy change
depending on the error count in Auto
Tx_training mode. This is a global setting.

Set Auto_TxUpdate This setting is for manual Tx training. When
Auto_TxUpdate is set to true, Local tx
parameters will be updated automatically
depending on the received Control word and
Tx_status_word will be updated accordingly.
When set to FALSE,Tx parameters has to be
controlled by script.

Send_TTIU (32 bit DATA/Variable, Idle  This instruction is mainly for sending a specific

count, Repeat number) TTIU with variable number of Idles. 32 bit TTIU
value can be specified either by directly
specifying the 32 bit data or by specifying a
variable. When the variable name is recognized,
the trainer reads the data in the specified
variable and considers it as the TTIU value. The
Idle count defines the number of idles to be
transmitted after the 32 bit TTIU and the repeat
number defines the number of times the same
TTIU is to be transmitted.

Example:
Var32 @ttiu =0x00006000

Generation {

Send ttiu (0x00006000, 0x36, O0xA) //
ttiu with specific data
Send ttiu (@ttiu, 0x36, OxA) //

TTIU with variable
}
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LRT: Last received TTIU

This instruction is for accessing the last received
TTIU. The user can access the received TTIU and
reuse it as required.

Example:

{

@ttiu mask=0x0006000

@ttiu=LRT

@ttiu temp=Q@ttiu and @ttiu mask
If(ttiu temp=0006000)

{

Send ttiu(0x0006000)

}

}

Training_ERROR_COUNT

This instruction is for accessing the error count
of the received Dwords. This gives flexibility to
the user to change the remote tx parameters to
get the optimal link with minimal errors.

Example:

Var32 @error_count

Generation

{

Send_ttiu ((0x00006000, 0x36, 0xA)
Wait_ttiu (change_ttiu , 0x00004000)
@error_count= Training_ERROR_COUNT;
If(@error_count<2)

{
Send_ttiu ((0xO000A000, 0x36, OxA)
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Reset_Training ERROR_COUNT

During manual Tx_Training resetting error
_count can be done using this command.

Example:
Var32 @error count
Generation
{
Send ttiu ((0x00006000, 0x36, O0xA)
Wait ttiu (change ttiu , 0x00004000)
@error count= Training ERROR COUNT;
If (Rerror count<2)

{
Send _ttiu ((0x0000A000, 0x36, OxA)
Rest Training Error count

}

}

340
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Change_Local_tx_parameter (16 bit This instruction is to change the Local tx

data/variable) parameters. It takes either 16 bit data or 16 bit
variable which represents the control word of
the TTIU. When this command is given, the 32
bit data or 16 bit variable value is written to the
constant variable memory location (address
location is 511)

Example:
var32 @received control
var32 @Status
var32 @ control=0x00100000
var32 @temp
Generation
{
Send ttiu ((0x00006000, 0x36, OxA)
Wait ttiu (change ttiu , 0x00004000)

Change Local tx parameter (0x0400) //
requesting to change the
tx parameters to
reference 1

@received control=LRT

@temp=Q@received control & 0x1111000 //
0x11110000 is the mask
data so that the
variable contains only
the control word of the
receivedttiu.

Change Local tx parameter (@temp)//
variable as input

@status= Local Tx status word
@temp=@status | Q@control
Send_ttiu(@temp,0x36,0xA)

}

Where “0x0400” is the control word of TTIU.

Local_ Tx_status_word This instruction is for getting the status of the
local tx parameters for the previous requested tx
parameter change. This is a 32 bit word in which
the LSB 16-bit contains the status word and MSB
16 bits are ZEROS.
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Send_RAW_TTIU(Pattern_marker 32 This command is for transmitting a Raw_TTIU.

bits of BMC encoded TTIU) i.e BMC encoded 32 bits TTIU can be specified
here. The user has the flexibility to specify the
pattern marker.

Example:
Generation
{

Send raw_ttiu( f£fffc0000 FF COOF FCOO
FF COOF FCOO FF COOF
FCO0 FF COOF FCOO FF
Clr0 7C00 FF COOF FCOO
FF COOF FCOO FF COOF
FCOO0}

Idle (54)
}

Where “ffffc0000” is the pattern marker.

TRAINING_ERROR_COUNT, This command instructs the hardware to create
Change_local_tx_parameter, separate variables with pre-defined addresses.
Tx_status_word When the user specifies this command, the

software compiles the commands into variable
commands with specific pre-defined variable
addresses.

SATA Commands
Look at STP sample file for syntax.

O SEND_SATA _FRAME
SendSATAFrame
SATAData
SATA_Data

SATACRC

SATA_CRC
SATAXXXX

O SATA_ XXXX

O0o0O0D0O

Primitive Commands

The following is a list of SAS and SATA primitives declared in Primitives.Decl.inc as Symbol
Chains. If you want to use these primitives in your script, you must also include
Primitives.Decl.inc in your script.

Q SOF
EOF
SOAF
EOAF
ALIGN (0)

0O00DO
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ALIGN (1)

ALIGN (2)

ALIGN (3)

NOTIFY (ENABLE SPINUP)
NOTIFY (RESERVED 0)
NOTIFY (RESERVED 1)
NOTIFY (RESERVED 2)

ACK

NAK (CRC ERROR)

NAK (RESERVED 0)

NAK (RESERVED 1

NAK (RESERVED 2)
CREDIT_BLOCKED

RRDY (NORMAL)

RRDY (RESERVED 0)

RRDY (RESERVED 1)
SATA_SOF

SATA_EOF

SATA_CONT

SATA_DMAT

SATA_HOLD

SATA_HOLDA
SATA_PMACK
SATA_PMNAK
SATA_PMREQ_P
SATA_PMREQ_S
SATA_R_ERR

SATA_R_IP

SATA_R_OK

SATA_R_RDY

SATA_SYNC

SATA_WTRM

SATA_X_RDY

SATA_ERROR

AIP (NORMAL)

AIP (RESERVED 0)

AIP (RESERVED 1)

AIP (RESERVED 2)

AIP (RESERVED 3)

AIP (WAITING ON CONNECTION)
AIP (WAITING ON DEVICE)
AIP (WAITING ON PARTIAL)
BREAK

BROADCAST (CHANGE)
BROADCAST (RESERVED 0)
BROADCAST (RESERVED 1)
BROADCAST (RESERVED 2)

Ry Ay Ay Sy Wy
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Iy Ay Iy Sy

O

BROADCAST (RESERVED 3)
BROADCAST (RESERVED 4)
BROADCAST (RESERVED CHANGE 0)
BROADCAST (RESERVED CHANGE 1)
CLOSE (CLEAR AFFILIATION)

CLOSE (NORMAL)

CLOSE (RESERVED 0)

CLOSE (RESERVED 1)

ERROR

HARD_RESET

OPEN_ACCEPT

OPEN_REJECT (BAD DESTINATION)

OPEN_REJECT (CONNECTION RATE NOT SUPPORTED)

OPEN_REJECT (NO DESTINATION)
OPEN_REJECT (PATHWAY BLOCKED)

OPEN_REJECT (PROTOCOL NOT SUPPORTED)

OPEN_REJECT (RESERVED ABANDON 0)
OPEN_REJECT (RESERVED ABANDON 1)
OPEN_REJECT (RESERVED ABANDON 2)
OPEN_REJECT (RESERVED ABANDON 3)
OPEN_REJECT (RESERVED CONTINUE 0)
OPEN_REJECT (RESERVED CONTINUE 1)
OPEN_REJECT (RESERVED INITIALIZE 0)
OPEN_REJECT (RESERVED INITIALIZE 1)
OPEN_REJECT (RESERVED STOP 0)
OPEN_REJECT (RESERVED STOP 1)
OPEN_REJECT (RETRY)

OPEN_REJECT (STP RESOURCES BUSY)
OPEN_REJECT (WRONG DESTINATION)
DONE (ACK/NAK TIMEOUT)

DONE (CREDIT TIMEOUT)

DONE (NORMAL)

DONE (RESERVED 0)

DONE (RESERVED 1)

DONE (RESERVED TIMEOUT 0)

DONE (RESERVED TIMEOUT 1)

SAS-Specific Script-Defined Constants

The following is a list of SAS-specific constants declared in AddressFramesDecl.inc as
Symbol Chains. If you want to use these commands in your script, you must also include
AddressFramesDecl.inc in your script.

a

O000O

SAS_AF_DT_NO_DEVICE_ATTACHED
SAS_AF_DT_END_DEVICE
SAS_AF_DT_EDGE_EXPANDER_DEVICE

SAS_AF_DT_FANOUT_EXPANDER_DEVICE

SAS_AF_FT_IDENTIFY
SAS_AF_FT_OPEN
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[y vy Ay Ay

O

SAS_AF_PROTOCOL_SMP
SAS_AF_PROTOCOL_SSP
SAS_AF_PROTOCOL_STP
SAS_AF_PROTOCOL_UNKNOWN
SAS_AF_RATE_1 5 GBPS
SAS_AF_RATE_3_GBPS
SAS_AF_RATE_6_GBPS
SAS_AF_RATE_12_GBPS
SMP_FRAME_TYPE_REQUEST
SMP_FRAME_TYPE_RESPONSE
SMP_REPORT_GENERAL
SMP_REPORT_MANUFACTURER_INFO
SMP_DISCOVER
SMP_REPORT_PHY_ERROR_LOG
SMP_REPORT_PHY_SATA
SMP_REPORT_ROUTE_INFO
SMP_CONFIGURE_ROUTE_INFO
SMP_PHY_CONTROL
SSP_FRAME_TYPE_DATA
SSP_FRAME_TYPE_XFER_RDY
SSP_FRAME_TYPE_COMMAND
SSP_FRAME_TYPE_RESPONSE
SSP_FRAME_TYPE_TASK
SSP_FRAME_TYPE_VENDOR
MUX (LOGICAL 0)

MUX (LOGICAL 1)

BREAK_REPLY

TRAIN

TRAIN_DONE

PS_ACK

PS_NAK

PS_REQ_PARTIAL
PS_REQ_SLUMBER

Primitive Category

a

O0D0DO0OO

O0D0OO0ODO

ALIGN: 0,1, 2, 0r 3

NOTIFY: ENABLE SPINUP, RESERVED 0O, RESERVED 1, or RESERVED 2

ACK

NAK: CRC ERROR, RESERVED 0, RESERVED 1, or RESERVED 2

RRDY: NORMAL, RESERVED 0, RESERVED 1

AIP: NORMAL, RESERVED 0, RESERVED 1, RESERVED 2, RESERVED 3, WAITING ON
CONNECTION, WAITING ON DEVICE, or WAITING ON PARTIAL

BREAK

CLOSE: CLEAR AFFILIATION, NORMAL, RESERVED 0, RESERVED 1

CREDIT BLOCKED

OPEN ACCEPT

OPEN REJECT: BAD DESTINATION, CONNECTION RATE NOT SUPPORTED, NO DES-
TINATION, PATHWAY BLOCKED, PROTOCOL NOT SUPPORTED, RESERVED ABAN-
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Wait Commands

Syntax:

a
a
a

DON 0, RESERVED ABANDON 1, RESERVED ABANDON 2, RESERVED ABANDON 3,
RESERVED CONTINUE O, RESERVED CONTINUE 1, RESERVED INITIALIZE O,
RESERVED INITIALIZE 1, RESERVED STOP O, RESERVED STOP 1, RETRY, STP
RESOURCES BUSY, or WRONG DESTINATION

BROADCAST: CHANGE, RESERVED 0, RESERVED 1, RESERVED 2, RESERVED 3,
RESERVED 4, RESERVED CHANGE 0, or RESERVED CHANGE 1

DONE: ACK/NAK TIMEOUT, CREDIT TIMEOUT, NORMAL, RESERVED 0, RESERVED
1, RESERVED TIMEOUT 0, or RESERVED TIMEOUT 1

SATA FLOW CTRL PRIMITIVE

SATA IDLE PRIMITIVE

SAS PS PRIMITIVE: PS_REQ_PARTIAL, PS_REQ_SLUMBER, PS_ACK, or PS_NAK

WAIT FOR { <commandl> <command2> ... <groupl> <group2> ... }

Wait Command Name

Description

WF_TIMEOUT Timeout Credit Available
When WF_TIMEOUT is requested in WAIT_FOR
command, the wait session will be released after
timeout has elapsed.
The Timeout value can be set two different ways:
1. Through the global WaitTimeout setting that
can appear anywhere in generation. Default value
is 1000 microseconds.
Syntax:
Set WaitTimeout = <value> (in microseconds)
2. Through local WaitTimeout value for this
specific wait session.
Syntax:
WAIT_FOR (<number_of_microseconds>)
{WF_TIMEOUT <other_wait_commands>}
In this case wait for other commands will be
released no later then after
number_of _microseconds, but global
WaitTimeout value remains unchanged for future
use.
See Generation\Include\
WaitCommands.inc in the program folder for the
samples of syntax.

WEF_SOF primitive

WF_EOF primitive

WF_SOAF primitive

WEF_EOAF primitive
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Wait Command Name Description
WF_ACK primitive
WF_NAK_CRC_ERROR primitive
WF_NAK RESERVED O primitive
WF_NAK_RESERVED_1 primitive
WF_NAK_RESERVED_2 primitive

WF_CREDIT_AVAIL

Credit Available

This function is based on a 10-bit counter whose
value can range from -512 to +511 (twos-
complement). This counter is cleared by sending
or receiving an OPEN_ACCEPT primitive, or by
execution of a CLEAR_CREDIT_AVAIL command in
the script.

This counter is incremented by receiving any SAS
RRDY primitive and is decremented by sending
SAS SOF. The wait_for command will wait for this
counter to have a positive value between +1 and
+511. This wait_for condition is intended to be
used before sending a SAS frame within a
connection.

CIEAR_CREDIT_AVAIL clears this credit function.

WF_CREDIT_BLOCKED_RECEIVED

CreditBlocked Received

This function is based on a flip-flop which is
cleared by sending or receiving an OPEN_ACCEPT
primitive. It is set by receiving a CREDIT_BLOCKED
primitive. It is intended to be used in conjunction
with wf_credit_avail to prevent script hangs in
those cases where there is not going to be any
more credit granted.

WF_CREDIT_BLOCKED primitive
WF_RRDY_NORMAL primitive
WF_RRDY_RESERVED_0O primitive
WF_RRDY_RESERVED _1 primitive
WF_BREAK primitive
WF_CLOSE_CLEAR_AFFILIATION primitive
WF_CLOSE_NORMAL primitive
WF_CLOSE_RESERVED_O primitive
WEF_CLOSE_RESERVED 1 primitive
WF_DONE_ACK_NAK_TIMEOUT primitive
WF_DONE_CREDIT_TIMEOUT primitive
WF_DONE_NORMAL primitive
WF_DONE_RESERVED_0O primitive
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Wait Command Name Description
WF_DONE_RESERVED_1 primitive
WF_DONE_RESERVED_TIMEOUT_O primitive
WF_DONE_RESERVED_TIMEOUT_1 primitive
WF_ERROR primitive
WF_HARD_RESET primitive
WF_AIP_NORMAL primitive
WF_AIP_RESERVED_O primitive
WF_AIP_RESERVED_1 primitive
WF_AIP_RESERVED_2 primitive
WF_AIP_RESERVED_WAIT_ON_PART primitive
WF_AIP_WAIT_ON_CONN primitive
WEF_AIP_WAIT_ON_DEVICE primitive
WF_AIP_WAIT_ON_PARTIAL primitive

WF_IDENTIFY_FRAME

Identify Address Frame

WF_OPEN_FRAME

Open Address Frame

WF_SMP_REQUEST

SMP Request Frame

WF_SMP_RESPONSE

SMP Response Frame

WF_REC_RESOURCES_OUTPUT_A

Advanced Wait Condition A

This command causes generation to wait for
Event "A" to occur that you defined in the
Generation Options dialog described at the end of
this chapter.

WF_REC_RESOURCES_OUTPUT_B

Advanced Wait Condition B

This command causes generation to wait for
Event "B" to occur that you defined in the
Generation Options dialog described at the end of
this chapter.

WF_REC_RESOURCES_OUTPUT_C

Advanced Wait Condition C

This command causes generation to wait for
Event "C" to occur that you defined in the
Generation Options dialog described at the end of
this chapter.

WF_REC_RESOURCES_OUTPUT_D

Advanced Wait Condition D

This command causes generation to wait for
Event "D" to occur that you defined in the
Generation Options dialog described at the end of
this chapter.

WF_REC_RESOURCES_OUTPUT_E

Advanced Wait Condition E

This command causes generation to wait for
Event "E" to occur that you defined in the
Generation Options dialog described at the end of
this chapter.
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Wait Command Name Description

WF_REC_RESOURCES_OUTPUT _F Advanced Wait Condition F
This command causes generation to wait for
Event "F" to occur that you defined in the
Generation Options dialog described at the end of
this chapter.

wf_trainer_interconnect_signal_1 Events used to signal from one port to another.
wf_trainer_interconnect_signal_2 Events used to signal from one port to another.
wf_trainer_interconnect_signal_3 Events used to signal from one port to another.
wf_trainer_interconnect_signal_4 Events used to signal from one port to another.
WF_COMRESET_COMINIT COMRESET OOB Signals

WF_COMSAS COMSAS OOB Signals

WF_COMWAKE COMWAKE OOB Signals
WF_BLOCK1_MISC_RESERVED_O reserved

WF_BLOCK1_MISC_RESERVED_1 reserved

WF_BLOCK1_MISC_RESERVED_2 reserved

WF_BLOCK1_MISC_RESERVED_3 reserved

WF_BLOCK1_MISC_RESERVED_4 reserved

WF_SATA_CONT primitive

WF_SATA_DMAT primitive

WEF_SATA_EOF primitive

WF_SATA_ERROR primitive

WF_SATA_HOLD primitive

WEF_SATA_HOLDA primitive

WF_SATA_PMACK primitive

WF_SATA_PMNAK primitive

WEF_SATA_PMREQ_P primitive

WF_SATA_PMREQ_S primitive

WF_SATA_R_ERR primitive

WEF_SATA_R_IP primitive

WF_SATA_R_OK primitive

WF_SATA_R_RDY primitive

WEF_SATA_SOF primitive

WF_SATA_SYNC primitive

WF_SATA_WTRM primitive

WEF_SATA_X_RDY primitive

WF_OPEN_ACCEPT primitive
WF_OPEN_REJECT_BAD_DESTINATION primitive
WF_OPEN_REJECT_CONN_RATE_NOT_SUPPO primitive

RTED

WF_OPEN_REJECT_NO_DESTINATION primitive
WF_OPEN_REJECT_PATHWAY_BLOCKED primitive
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Wait Command Name Description
WF_OPEN_REJECT_PROTOCOL_NOT_SUPPOR primitive
TED

WF_OPEN_REJECT_RETRY primitive
WF_OPEN_REJECT_STP_RESOURCES_BUSY primitive
WF_OPEN_REJECT_WRONG_DESTINATION primitive
WF_OPEN_REJECT_RESERVED_ABANDON_O  primitive
WF_OPEN_REJECT_RESERVED_ABANDON_1  primitive
WF_OPEN_REJECT_RESERVED_ABANDON_2  primitive
WF_OPEN_REJECT_RESERVED_ABANDON_3  primitive
WF_OPEN_REJECT_RESERVED_CONTINUE_O  primitive
WF_OPEN_REJECT_RESERVED_CONTINUE_1  primitive
WF_OPEN_REJECT_RESERVED_INITIALIZE_O primitive
WF_OPEN_REJECT_RESERVED_INITIALIZE_1 primitive
WF_OPEN_REJECT_RESERVED_STOP_O primitive
WF_OPEN_REJECT_RESERVED_STOP_1 primitive
WF_ALIGN_O primitive
WF_ALIGN_1 primitive
WF_ALIGN_2 primitive
WF_ALIGN_3 primitive
WF_NOTIFY_ENABLE_SPINUP primitive
WF_NOTIFY_RESERVED_O primitive
WF_NOTIFY_RESERVED_1 primitive
WF_NOTIFY_RESERVED_2 primitive
WF_BROADCAST_CHANGE primitive
WF_BROADCAST_RESERVED_0O primitive
WF_BROADCAST_RESERVED_1 primitive
WF_BROADCAST_RESERVED_2 primitive
WF_BROADCAST_RESERVED_3 primitive
WF_BROADCAST_RESERVED_4 primitive
WF_BROADCAST_RESERVED_CHANGE_O primitive
WF_BROADCAST_RESERVED_CHANGE_1 primitive
WF_BLOCK2_MISC_RESERVED_O reserved
WF_BLOCK2_MISC_RESERVED_1 reserved
WF_TRAIN primitive
WF_TRAIN_DONE primitive
WF_BREAK_REPLY primitive
WF_MUX_LOGICAL_O primitive
WF_MUX_LOGICAL_1 primitive
WF_PS_REQ_PARTIAL primitive
WF_PS_REQ_SLUMBER primitive
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Wait Command Name Description
WF_PS_ACK primitive
WF_PS_NAK primitive

WF_EXTERNAL_TRIGGER

This command causes generation to wait for an
External Trigger

WF_ANALYZER_TRIGGER

This command causes generation to wait for an
Analyzer Trigger

WF_TTIU(DATA/Change TTIU , MASK)

This instruction waits for specific TTIU. During this
instruction the previously transmitted TTIU is
transmitted. The user can trigger wait for specific
TTIU or change the TTIU or part of TTIU by
specifying the 32'bit mask value.

The default mask value is set to all ones, i.e waits
for all 32'bits to match with the received TTIU.
Changing the mask value gives the flexibility to
wait for some specific bits in the TTIU. Giving
Change_TTIU with mask value waits for any
change in the specified Bits in the Received TTIU
compared to the previously received ttiu.
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Wait Command Groups

Wait Command Group

Group Contents

WF_TIMEOUT

WF_TIMEOUT_BLOCK_ONE
WF_TIMEOUT_BLOCK_TWO

WF_ALL_SOF

WF_SOF

WF_SOAF

WF_ALL_EOF

WF_EOF

WF_SOAF

WF_NAK

WF_NAK_CRC_ERROR

WF_NAK_RESERVED_0

WF_NAK_RESERVED_1

WF_NAK_RESERVED_2

WF_RRDY

WF_RRDY_NORMAL

WF_RRDY_RESERVED_0

WF_RRDY_RESERVED_1

WF_CREDIT_OK

WF_CREDIT_AVAIL

WF_CREDIT_BLOCKED_RECEIVED

WF_CLOSE

WF_CLOSE_CLEAR_AFFILIATION

WF_CLOSE_NORMAL

WEF_CLOSE_RESERVED_O

WF_CLOSE_RESERVED_1

WF_DONE

WF_DONE_ACK_NAK_TIMEOUT

WF_DONE_CREDIT_TIMEOUT

WF_DONE_NORMAL

WF_DONE_RESERVED_0

WF_DONE_RESERVED_1

WF_DONE_RESERVED_TIMEOUT_O

WF_DONE_RESERVED_TIMEOUT_1
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Wait Command Group

Group Contents

WF_AIP

WF_AIP_NORMAL

WF_AIP_RESERVED_0

WF_AIP_RESERVED_1

WF_AIP_RESERVED 2

WF_AIP_RESERVED_WAIT_ON_PART

WF_AIP_WAIT_ON_CONN

WF_AIP_WAIT_ON_DEVICE

WF_AIP_WAIT_ON_PARTIAL

WF_REC_RESOURCES

WF_REC_RESOURCES_OUTPUT_A

WF_REC_RESOURCES_OUTPUT_B

WF_REC_RESOURCES_OUTPUT_C

WF_REC_RESOURCES_OUTPUT_D

WF_REC_RESOURCES_OUTPUT_E

WF_REC_RESOURCES_OUTPUT_F

WF_RCV_STATUS

WF_SATA_R_ERR

WF_SATA_R_OK

WF_PM_REQ

WF_SATA_PMREQ_P

WF_SATA_PMREQ_S

WF_PM_STATUS

WF_SATA_PMACK

WF_SATA_PMNAK

WF_OPEN_REJECT

WF_OPEN_REJECT_BAD_DESTINATION

WF_OPEN_REJECT_CONN_RATE_NOT_SUPPORTED

WF_OPEN_REJECT_NO_DESTINATION

WF_OPEN_REJECT_PATHWAY_BLOCKED

WF_OPEN_REJECT_PROTOCOL_NOT_SUPPORTED

WF_OPEN_REJECT_RETRY

WF_OPEN_REJECT_STP_RESOURCES_BUSY

WF_OPEN_REJECT_WRONG_DESTINATION

WF_OPEN_REJECT_RESERVED_ABANDON_0

WF_OPEN_REJECT_RESERVED_ABANDON_1

WF_OPEN_REJECT
(continued...)

WF_OPEN_REJECT_RESERVED_ABANDON 2

WF_OPEN_REJECT_RESERVED_ABANDON_3

WF_OPEN_REJECT_RESERVED_CONTINUE_O

WF_OPEN_REJECT_RESERVED_CONTINUE_1

WF_OPEN_REJECT_RESERVED_INITIALIZE_O

WF_OPEN_REJECT_RESERVED_INITIALIZE_1

WF_OPEN_REJECT_RESERVED_STOP_0

WF_OPEN_REJECT_RESERVED_STOP_1
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Wait Command Group

Group Contents

WF_OPEN_RESPONSE

WF_OPEN_ACCEPT

WF_OPEN_REJECT

WF_ALIGN WF_ALIGN_0
WF_ALIGN_1
WF_ALIGN_2
WF_ALIGN_3
WF_NOTIFY WF_NOTIFY_ENABLE_SPINUP

WF_NOTIFY_RESERVED_O

WF_NOTIFY_RESERVED_1

WF_NOTIFY_RESERVED_2

WF_BROADCAST

WF_BROADCAST_CHANGE

WF_BROADCAST_RESERVED_O

WF_BROADCAST_RESERVED_1

WF_BROADCAST_RESERVED_2

WF_BROADCAST_RESERVED_3

WF_BROADCAST_RESERVED 4

WF_BROADCAST_RESERVED_CHANGE_O

WF_BROADCAST_RESERVED_CHANGE_1

WF_SAS_PS_REQ

WF_PS_REQ_PARTIAL

WF_PS_REQ_SLUMBER

WF_SAS_PS_STATUS

WF_PS_ACK

Predefined Constants

WF_PS_ACK

Predefined Constant

Internal Value

GEN_MODE_ERROR 0
GEN_MODE_SATA_HOST 1
GEN_MODE_SATA_DEVICE 2
GEN_MODE_SAS_INITIATOR 3
GEN_MODE_SAS_TARGET 4
GEN_LINK_SPEED_1_5G 00
GEN_LINK_SPEED_3G 01
GEN_LINK_SPEED_6G 10
SCRAMBLING_MODE_NONE 0
SCRAMBLING_MODE_SAS 1
SCRAMBLING_MODE_SATA 2
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Generation Settings

Default

Setting Value Description

Global Settings

GenerationMode >>>>> Generation Mode - must be defined or no generation
will take place. Possible Values:
GEN_MODE_SATA_HOST GEN_MODE_SATA_DEVICE
GEN_MODE_SAS_INITIATOR
GEN_MODE_SAS_TARGET
Default Value: GEN_MODE_ERROR - undefined mode

SSCEnable 0 Spread Spectrum Clocking (SSC)
In SATA software, turns SSC on or off. Can only be set
outside Generation block.
In SAS software, when you turn on SSC, Trainer PHY
can turn on SSC on the PHY. In the SAS protocol,
during speed negotiation, when both sides of a link
agree to turn on their SSC, SSC will turn on, with the
SSC Type and SSC Amplitude parameters.

SSCType Specifies SSC type as midspread.

SSCAmplitude

Specifies SSC Amplitude. Possible values are:
SSC_AMP_500
SSC_AMP_1000
SSC_AMP_1500
SSC_AMP_2000
SSC_AMP_2500
SSC_AMP_3000

MultiSpeedMode 0

When set, the change of speed within Generation
block is allowed with following syntax: set Speed =
LINK_SPEED_1_5G / LINK_SPEED 3G/
LINK_SPEED_6G

Output Disable 0

This very poorly named register bit forces the Trainer
to output data. It is a little like the output_on script
command except that its effect cannot be undone for
the duration of the script. If this is turned on, none of
the out-of-band commands will work, as the output
enable is forced on.

SupportSNW1 1

When set, in “Connect command” SNW1 will be tried
in Speed Negotiation phase
Can only be set outside Generation block.

SupportSNW2 1

When set, in “Connect command” SNW2 will be tried
in Speed Negotiation phase.
Can only be set outside Generation block.
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Default

Setting Value Description

PauseTrnScrmblr. 0 When set, the generator pauses the Idle scrambler of
Train/TrainDone pattern.

ReconnectOnRun 0 When “AdvanceConnect” and “ReconnectOnRun”
are set, the “Connect” command forces the Trainer
to disconnect the physical link before executing the
“Connect” command.

When “AdvanceConnect” is not set, this setting does
not affect the Trainer.

AdvanceConnect 0 When set, the Trainer uses the
“PHY Capability” and “SupportSNW” settings,
instead of the “Set Speed” settings, for executing the
“Connect” command.

OutputOffAfterDC On If set to On, Trainer puts DC Idle on line when it

Off detects sync lost on the link.
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Default
Setting Value Description
AutoMode Settings
AutoOOBMode On When set, the generator will go through the stages of

bringing up the link automatically, including waiting
for and responding to the device or host it is
connected to.

AutoHoldMode

When set, the generator will respond automatically
to Hold requests. Not supported for version 1.1
(reserved).

AutoDMAT

When set, the generator will respond automatically
to DMAT requests. Not supported for version 1.1
(reserved).

AutoSpeedNeg

On

When set, the generator will automatically go
throughthe speed negotiation process, for the speed
set in the PINTERFACEC_SERDES register for the
Trainer.

AutoAlignSATA

When set, the generator will automatically inserting
the stream 2 Align(0) primitives every 254 DWORDS, as
specified in the SATA spec.

AutoAlignSAS

On

When set, the generator will automatically inserting
the stream Align primitives every 2048 DWORDSs, as
specified in the SAS spec.Two Align modes can be
turned on simultaneously, to support STP

COMINIT Settings

COMINIT_Neglen

800

The number of bursts to send as part of this OOB
type.Each Burst is followed by an Idle. The Burst-Idle
pairs are repeated the requested number of times,
and then followed by the Negation_length of Idle.

COMINIT_ldleLen

480

Burst time between each OOB idle in OOBIs.During
the specified period, the generator will send
ALIGN(O) at the specified speed.

COMINIT_BurstLen

160

Idle time between each OOB burst in OOBIs.During
the specified period, the generator will keep the line
at electric idle.

COMINIT_NumBursts

6

Negation time at the end of the OOB signal in
OOBIs.During the specified period, the generator will
keep the line at electric idle.
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Setting Value Description
COMWAKE Settings
COMWAKE_NeglLen 280 The number of bursts to send as part of this OOB

type.Each Burst is followed by an Idle. The Burst-Idle
pairs are repeated the requested number of times,
and then followed by the Negation_length of Idle.

COMWAKE_ldleLen

160

Burst time between each OOB idle in OOBIs.During
the specified period, the generator will send
ALIGN(0) at the specified speed.

COMWAKE_BurstLen

160

Idle time between each OOB burst in OOBIs.During
the specified period, the generator will keep the line
at electricidle.

COMWAKE_NumBursts

Negation time at the end of the OOB signal in
OOBIs.During the specified period, the generator will
keep the line at electric idle.

COMSAS Settings

COMSAS_NeglLen

2400

The number of bursts to send as part of this OOB
type.Each Burst is followed by an Idle. The Burst-Idle
pairs are repeated the requested number of times,
and then followed by the Negation_length of Idle.

COMSAS_IdleLen

1440

Burst time between each OOB idle in OOBIs.During
the specified period, the generator will send
ALIGN(0) at the specified speed.

COMSAS_BurstLen

160

Idle time between each OOB burst in OOBIs.During
the specified period, the generator will keep the line
at electric idle.

COMSAS_NumBursts

Negation time at the end of the OOB signal in
OOBIs.During the specified period, the generator will
keep the line at electric idle.

SATA Link Init Settings

OOB_SATA_D102_Time

100000

D10.2 time for SATA link synchronization in
OOBIs.During the specified period, the generator will
transmit D10.2 symbols.

OOB_SATA_Align_Time

100000

ALIGN(0) time for SATA link synchronization in
OOBIs.During the specified period, the generator will
transmit ALIGN(O) primitives.
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Default
Setting Value

Description

SAS Speed Negotiation Settings

OOB_SAS_Align1_Time 81920

ALIGN(1) time for SAS speed negotiation in
OOBIs.During the specified period, the generator will
transmit ALIGN(1) primitives.

OOB_SAS_Align0_Time 81920

ALIGN(O) time for SAS speed negotiation in
OOBIs.During the specified period, the generator will
transmit ALIGN(0) primitives.

OOB_SAS_Interspeed_Time 750000

Interspeed time for SAS speed negotiation in
OOBIs.During the specified period, the generator will
keep the line at electric idle.

0OB_SpeedNeg_MTT. 29998080
00BI

The maximum time in OOBI during which training
phase of speed negotiation should be completed in
Train-SNW.

OOB_SpeedNeg SNTT. 2200 The time in OOBI during which generator transmits
(e]0]:]] phy capability bits in SNW-3. In Automatic
connection This value is also used for the time during
which generator sends Align0 and Align1 in SNW1
and SNW2.
OOB_SpeedNeg BCT. 2200 The time in OOBI during which generator transmits
(e]0]:]] COMWAKE or D.C. idle during SNW-3.
OOB_SpeedNeg_MTTT 750000000 The maximum time for transmitter training to
008! complete during Train_Tx-SNW.
OOB_SpeedNeg_COEF_Sett Normal  The initial coefficient setting values to be transmitted
ing. in the Tx-training TTIU. The value can be one of these

values :Normal, Reference-1, Reference-2, No-
equalization.
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Setting

Description

Phy Capabilities Settings

OOB_SpeedNeg_Phy_start

The START bit shall be set to one. The phy’s receiver
shall use this bit to establish the timing for the
subsequent bits.

OOB_SpeedNeg
Phy_txSSCtype

A TX SSC TYPE bit set to one indicates that the phy’s
transmitter uses center-spreading SSC when SSC is
enabled.

A TX SSC TYPE bit set to zero indicates that the phy’s
transmitter uses down-spreading SSC when SSC is
enabled or that the phy does not support SSC.

OOB_SpeedNeg Phy RLLR

The REQUESTED LOGICAL LINK RATE field indicates if
the phy supports multiplexing and, if so, the logical
link rate that the phy is requesting.

OOB_SpeedNeg
Phy_gl1WithoutSSC

A G1 WITHOUT SSC bit set to one indicates that the
phy supports G1 (i.e., 1.5 Gbps) without SSC.

A G1 WITHOUT SSC bit set to zero indicates that the
phy does not support G1 without SSC.

OOB_SpeedNeg_
Phy_gl1WithSSC

A G1 WITH SSC bit set to one indicates that the phy
supports G1 (i.e., 1.5 Gbps) with SSC.

A G1 WITH SSC bit set to zero indicates that the phy
does not support G1 with SSC.

OOB_SpeedNeg
Phy _g2WithoutSSC

A G2 WITHOUT SSC bit set to one indicates that the
phy supports G2 (i.e., 3 Gbps) without SSC.

A G2 WITHOUT SSC bit set to zero indicates that the
phy does not support G2 without SSC.

OOB_SpeedNeg
Phy_g2WithSSC

A G2 WITH SSC bit set to one indicates that the phy
supports G2 (i.e., 3 Gbps) with SSC.

A G2 WITH SSC bit set to zero indicates that the phy
does not support G2 with SSC.

OOB_SpeedNeg_
Phy_g3WithoutSSC

A G3 WITHOUT SSC bit set to one indicates that the
phy supports G3 (i.e., 6 Gbps) without SSC.

A G3 WITHOUT SSC bit set to zero indicates that the
phy does not support G3 without SSC.

OOB_SpeedNeg
Phy_g3WithSSC

A G3 WITH SSC bit set to one indicates that the phy
supports G3 (i.e., 6 Gbps) with SSC.

A G3 WITH SSC bit set to zero indicates that the phy
does not support G3 with SSC.

OOB_SpeedNeg
Phy _gdWithoutSSC

A G4 WITHOUT SSC bit set to one indicates that the
phy supports G4 (12 Gbps) without SSC.

A G4 WITHOUT SSC bit set to zero indicates that the
phy does not support G4 without SSC.
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Default
Setting Value

Description

OOB_SpeedNeg
Phy_g4WithSSC

A G4 WITH SSC bit set to one indicates that the phy
supports G4 (12 Gbps) with SSC.

A G4 WITH SSC bit set to zero indicates that the phy
does not support G4 with SSC.

OOB_SpeedNeg Phy_Parity

The PARITY bit provides for error detection of all the
SNW-3 phy capabilities bits.

The PARITY bit shall be set to one or zero such that
the total number of SNW-3 phy capabilities bits that
are set to one is even, including the START bit and the
PARITY bit.
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Default
Setting Value

Description

SATA Speed Negotiation Settings

OOB_SpeedNeg_RCDT 750000

Maximum time in OOBIs during the speed
negotiation window for a transmitter to reply with
ALIGN(1).

OOB_SpeedNeg_SNTT 163840  Time in OOBIs during which ALIGN(O) or ALIGN(1) is
transmitted at each physical link rate during the
speed negotiation sequence.

OOB_SpeedNeg_ SNLT 153600 Time in OOBIs during which the transmitter shall

transmit idle between rates during speed
negotiation.

Speed Settings

Speed >>>>> Link Speed Possible Values:
LINK_SPEED_1_5G LINK_SPEED_3G LINK_SPEED_6G
Default Value: LINK_SPEED_1 5G

RateMatching 0 Possible values: 0 (disabled) and 1 (enabled).

When RateMatching is enabled, the software
programs every other dword as Align(0) primitive,
cutting the throughput in half.

It is not recommended to use SendInc and SendBulk
when you are employing RateMatching, since the
automatically generated data will not get rate
matched.

Scrambling Mode Settings

Scrambling >>>>>

Raw Data Scrambling Mode - Only those raw
DWORDs will be scrambled that contain only data
bytes (no 10-bit symbols or 'K' bytes. Scrambling is
reset by changing ScramblingMode or by any valid
SAS or SATA frame.

When Scrambling is on, scrambling is done by Trainer
engine. It automatically detects scrambling type (SAS
or SATA) by start frame primitive.

When Scrambling is off, data is sent without any
scrambling.

Possible Values:

SCRAMBLING_MODE_NONE
SCRAMBLING_MODE_SAS
SCRAMBLING_MODE_SATA
SCRAMBLING_MODE_AUTO

Default Value: SCRAMBLING_MODE_AUTO
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Default
Setting Value Description
Wait Timeout Settings
WaitTimeout 1000 Sets global WaitTimeout value in microseconds

AUTO_WAIT_SAS_AFTER Settings

AUTO_WAIT_SAS_AFTER__ FALSE
CLOSE_FOR_CLOSE

When set, the generator will insert WAIT_FOR CLOSE
command immediately after each CLOSE primitive.

AUTO_WAIT_SAS_AFTER__ FALSE
EOF_FOR_ACK

When set, the generator will insert WAIT_FOR ACK
command immediately after each EOF primitive.

AUTO_WAIT_SAS_AFTER__ FALSE
EOF_FOR_ACK_OR_NAK

When set, the generator will insert WAIT_FOR ACK or
NAK command immediately after each EOF primitive.

AUTO_WAIT_SAS_AFTER__ FALSE
OPEN_FOR_OPEN_ACCEPT

When set, the generator will insert WAIT_FOR
OPEN_ACCEPT command immediately after each
Open Address Frame.

AUTO_WAIT_SAS_AFTER_ FALSE
OPEN_FOR_OPEN_REJECT

When set, the generator will insert WAIT_FOR
OPEN_REJECT command immediately after each
Open Address Frame.

AUTO_WAIT_SAS_AFTER__ FALSE
IDENTIFY_FOR_IDENTIFY_
FRAME

When set, the generator will insert WAIT_FOR
Identify Frame command immediately after each
Identify Address Frame.

AUTO_WAIT_SAS_AFTER__ FALSE
SMP_REQ_FOR_RESP

When set, the generator will insert WAIT_FOR SMP
Response Frame command immediately after each
SMP Request Frame.

AUTO_WAIT_SAS_BEFORE Settings

AUTO_WAIT_SAS_BEFORE_ FALSE
CLOSE_FOR_CLOSE

When set, the generator will insert WAIT_FOR CLOSE
command right before each CLOSE primitive.

AUTO_WAIT_SAS_BEFORE_ FALSE
SOF_FOR_CREDIT

When set, the generator will insert WAIT_FOR
CREDIT command right before each SOF primitive.

AUTO_WAIT_SAS_BEFORE_ FALSE
IDENTIFY_FOR_IDENTIFY_
FRAME

When set, the generator will insert WAIT_FOR
Identify Frame command right before each Identify
Address Frame.

AUTO_WAIT_SAS_BEFORE_ FALSE
OPEN_ACCEPT_FOR_OPEN

When set, the generator will insert WAIT_FOR Open
Frame command right before each OPEN_ACCEPT
primitive.

AUTO_WAIT_SAS_BEFORE_ FALSE
OPEN_REJECT_FOR_OPEN

When set, the generator will insert WAIT_FOR Open
Frame command right before each OPEN_REJECT
primitive.

AUTO_WAIT_SAS_BEFORE_ FALSE
AIP_FOR_OPEN

When set, the generator will insert WAIT_FOR Open
Frame command right before each primitive of AIP

group.

AUTO_WAIT_SAS_BEFORE_ FALSE
SMP_RESP_FOR_REQ,

When set, the generator will insert WAIT_FOR SMP
Request Frame command right before each SMP
Response Frame.
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Setting

Default
Value

Description

AUTO_WAIT_SATA_AFTER Settings

AUTO_WAIT_SATA_AFTER_ FALSE When set, the generator will insert WAIT_FOR

X_RDY_FOR_R_RDY SATA_R_RDY command immediately after each case
of SATA_CONT primitive following SATA_X_RDY
primitive.

AUTO_WAIT_SATA_AFTER_ FALSE When set, the generator will insert WAIT_FOR

WTRM_FOR_STATUS SATA_R_ERR or SATA_R_OK command immediately
after each case of SATA_CONT primitive following
SATA_WTRM primitive.

AUTO_WAIT_SATA_AFTER_ FALSE When set, the generator will insert WAIT_FOR

PMREQ_S_FOR_RESPONSE SATA_PMACK or SATA_PMNAK command
immediately after each case of SATA_CONT primitive
following SATA_PMREQ_S primitive.

AUTO_WAIT_SATA_AFTER_ FALSE When set, the generator will insert WAIT_FOR

PMREQ_P_FOR_RESPONSE SATA_PMACK or SATA_PMNAK command
immediately after each case of SATA_CONT primitive
following SATA_PMREQ_P primitive.

AUTO_WAIT_SATA_AFTER_ FALSE When set, the generator will insert WAIT_FOR

SYNC_FOR_SYNC

SATA_SYNC command immediately after each case of
SATA_CONT primitive following SATA_SYNC primitive.

AUTO_WAIT_SATA_BEFORE Settings

AUTO_WAIT_SATA_BEFORE FALSE When set, the generator will insert WAIT_FOR
_PMACK_FOR_PMREQ SATA_PMREQ_S or SATA_PMREQ_P command right
before each SATA_PMACK primitive.
AUTO_WAIT_SATA_BEFORE FALSE When set, the generator will insert WAIT_FOR
_PMNAK_FOR_PMREQ SATA_PMREQ_S or SATA_PMREQ_P command right
before each SATA_PMNAK primitive.
AUTO_WAIT_SATA_BEFORE FALSE When set, the generator will insert WAIT_FOR
_RERR_FOR_WTRM SATA_R_ERR command right before each
SATA_WTRM primitive.
AUTO_WAIT_SATA_BEFORE FALSE When set, the generator will insert WAIT_FOR
_ROK_FOR_WTRM SATA_R_OK command right before each SATA_WTRM
primitive.
AUTO_WAIT_SATA_BEFORE FALSE When set, the generator will insert WAIT_FOR
_RIP_FOR_SOF SATA_R_IP command right before each SATA_SOF
primitive.
AUTO_WAIT_SATA_BEFORE FALSE When set, the generator will insert WAIT_FOR

_R_RDY_FOR_X_RDY

SATA_X_RDY command right before each
SATA_R_RDY primitive.
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5.11.8 Auto Speed Negotiation

The commands SATA_D10.2, SATA_ALIGN, SPEED_NEG_ALIGNO and SPEED_NEG_ALIGN1
operate differently based on the state of the Auto Speed negotiation (Asng) control bit
(which is set or cleared by configuration memory blocks in the stream) and by the current

SAS/SATA, Init/Targ state of the Trainer Engine. The table below illustrates different

actions done by Trainer Engine executing SATA_D10.2, SATA_ALIGN, SPEED_NEG_ALIGNO

and SPEED_NEG_ALIGN1 commands based on Asng and Trainer Engine setup.SS

Command AutoSpeedNeg Actions

SATA_D10.2 0

Send D10.2 dwords until the
count is exhausted, then move
on to the next block in stream.
The count is specified by the
SPEED_NEG_PARAMETER control
block.

Send D10.2 dwords until the
count is exhausted or an ALIGN_O
is detected (whichever comes
first), then move on to the next
block in the stream.

SATA_ALIGN 0

Send Align_0 primitives until the
count is exhausted, then move
on to the next block in the
stream. The count is specified by
the SPEED_NEG_PARAMETER
control block.

Send Align_0 primitives until the
count is exhausted or an Align_0
is detected (whichever comes
first), then move on to the next
block in the stream.

SPEED_NEG_ALIGNO 0

Send Align_0 primitives until the
count is exhausted, then move
on to the next block in the
stream.

Send Align primitives until the
count is exhausted, then move
on to the next block in the
stream. Start with Align_0, and
switch to Align_1 if an Align_0 is
detected.

SPEED_NEG_ALIGN1 0

Send Align_1 primitives until the
count is exhausted.

Do nothing at all.

Sierra M124 SAS/SATA Protocol Analyzer User Manual

365



Teledyne LeCroy Sierra Trainer Generation Language

5.11.9 Generation Options

Use the Generation Rules to set triggers and filters.

To display the Generation Options dialog, select Generate > Generation Options or click

the Setup Generation Options & button.

E Generation Options k x|
Generation Rules |
Toolbar ——— a Mewevent @ = & Q| = :}
Aailable Events Conflg
Status
Indicator
Available
Events
Area
Main
Display
Area
Save.. | Save &s Defaulk | Load... | Cancel |

Figure 5.16: Generation Options Window
The page has the following areas:

Q Toolbar: Contains buttons that control the Generation Rules page.

O Available Events Area: Area where you can park Event buttons that you intend
to use in the Main Display area.

O Main Display Area: Area where you configure trigger and filter rules. You config-
ure rules by dragging Event buttons from the Available Events area and then
assigning actions to those buttons.

O Config Status Indicator: A button that indicates if the rule is valid or invalid. If a
trigger or filter rule is configured correctly, the button is green and indicates
Config is Valid. If a rule is not configured correctly, the button is red and indicates
Config is Invalid.

Pop-Up Menus: When you right-click a button or area in the Generation Rules page, a
context-sensitive pop-up menu appears that lets you do operations that relate to that
button or area.

Properties Dialogs: When you click the Show/Hide Properties Dialog button for an event,
action, or state, a dialog allows you to perform the same operations as in the pop-up
menus.
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5.11.10 Generation Rules Toolbar

The Generation Rules toolbar buttons control the Generation Rules page.

wll Mew event

w5 el ale]E

Figure 5.17: Generation Rules Toolbar

TABLE 5.12: Recording Rules Buttons

wll Mew event

New Event. Creates a
new event in the
Available Events
area.

Zoom Out. Makes
the display appear
smaller.

|

Delete Event. Deletes

the selected event.

=/

Show/Hide
Channels. Shows or
hides the channel
icon on the Event
button.

Undo. Undoes the
change made to
Recording Rules
page. The Undo
buffer has unlimited
size.

Show/Hide
Properties Dialog.
Shows or hides the
properties dialog of
the selected event,
action, or state.

Redo. Restores
changes done to the
Recording Rules

page.

This display
appears when the
current Recording
Rules configuration
can be executed by
the hardware.

Zoom In. Enlarges
the display (see
note). There are five
zoom levels. The
default level is the
middle one.

This display
appears when the
current Recording
Rules configuration
cannot be executed
by the hardware.

Note: If you have a wheel on the mouse, you can zoom by holding down the CTRL key and rolling the

mouse wheel.

5.11.11 Generation Rules Page: How It Works

You can think of the Generation Rules page as a workspace for creating rules (rules that

determine how the analyzer generates traces). Rules are combinations of events and

actions.
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An event and the action or actions associated with it form a rule state.

Briefly, creating a rule involves the following steps:

1. Creating Event buttons in the Available Events area.

2. Drag-and-drop of Event buttons to the appropriate areas (cells) in the Main Display

area.

3. Assigning an action or actions to each Event button.

5.11.12 Creating Event Buttons

To create a rule, first create one or more Event buttons. As you create Event buttons, they
appear in the Available Events area. You then can drag-and-drop them into the Main

Display area.

To create event buttons:

1. Click the New Event button at the left side of the toolbar to display the New Event

pop-up menu.

all Mewevent | 9 0 O

Prirnikives

Frames

5251 Commands
SC5T Skakus
SATAFIS

55P Frame Header
55P Information Unik
SMP Request/Response
ATA Commands
ATAPI Commands
SATA Daka Patkern

A5 Data Pattern

Figure 5.18: New Event Menu

vl
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2. Select an event, such as Primitive. The event appears in the Available Events area.

Available Events

Figure 5.19: Available Events Area

5.11.13 Dragging a Button to the Main Display Area

After you create an Event button in the Available Events area, you can drag the button to
the Main Display area and drop it in the appropriate cell (a cell is a grayed-out rectangle
with a dashed line around it). You can think of each cell as a target for drag-and-drop of an
Event button.

To drag-and-drop the Event button:

1. Place the mouse cursor on the Event button in the Available Events area. Click the
left mouse button.

2. Drag the button to the cell. When the button is in the cell, a dashed highlight line
appears around the cell. Drop the button in the cell (release the left mouse button).
The Event button appears in the cell.

@ Mewevent O O @ &

Awailable Events |

Figure 5.20: Event in Main Display

The default label for the first cell is Global State, which is active at all times.
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5.11.14 Assigning an Action

After you have dropped the Event button in a cell in the Main Display area, you can assign
an action to the event.

Note: If you do not assign an action to an Event button, the Generator ignores the event.

To assign an action to an Event button:

1. Right-click the Event button to display a pop-up menu.

W@ Newevent a2 O & &

Avallable Events |
r ] » -I

| Specify Action(s) 3 | Il h |
B
Maowe Event Ta 4
C
Copy Event To 4
D

1§ Delste This Event

m

Properties... F

Mo Action

Figure 5.21: Action Menu

2. Select Specify Action, and then choose an action from the submenu. The menu
closes, and the action is assigned.

oD Mewevent @ o O & &

Ayailable Events

Figure 5.22: Action in Main Display

Note: You can also set actions within the Properties dialog for each event. Double-click the Event
button to open the Properties dialog, then select the Actions tab and set your actions.
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5.11.15 Generation Rules Pop-Up Menus

The Generation Rules window has context-sensitive pop-up menus that are associated
with the following types of object: cells, events, and actions.

Cell Pop-up Menu

If you right-click a cell in the Main Display area that has an Event button contained in it,
the Cell pop-up menu appears. The Cell pop-up menu has the following options.

O New Event: Displays the same menu that you get when you click the New Event
button on the toolbar.
O Properties: Displays the Properties dialog for the selected cell.

Action Pop-up Menu

If you click an Action button in the Main Display area, the Action pop-up menu appears
with the options A through F and No Action.

Event Pop-up Menu

If you click an Event button in the Main Display area, the Event pop-up menu appears. The
Event pop-up menu has the following options:

O Specify Action(s): Opens the Actions submenu, allowing you to assign an action
to the event. Options on this submenu are the same as those on the Action pop-
up, described previously.

O Move Event to: Moves the selected event to a different position in the Recording
Rules window.

O Copy Event to: Copies the selected event to a different position in the Recording
Rules window.

O Delete This Event: Deletes the selected Event. Alternatively, you can use the
Delete button on the toolbar or keyboard to delete events.

Q Properties: Displays the Event Properties dialog for the selected event.

Event Properties k

H
L Primitive | st ﬂl

ALK i
AP (NORMAL)

AP [RESERVED 0]

Label AP [RESERVED 1]

AP [RESERVED 2]

AP [RESERVED WAITING ON PARTIAL]

AIP [WAITING ON CONNECTION)

AP [WAITING ON DEVICE)

AP [WAITING OM FARTIAL)

ALIGN [0)

ALIGH [1] hd|

|Desc:: the specified Primitive Unknown on channel Generation

Figure 5.23: Event Properties
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The dialog lists the Properties and their Values.

5.11.16 Events and Event Properties

Generation rules are associations between events and actions. These associations
determine how trace recording occurs. The supported events are:

a
a

O

o000 O

Primitives: Primitive Categories or Primitive

Frames: Open Address Frames, Identify Address Frames,

Zone Broadcast Address Frames, SSP Frames, or SMP Frames

SCSI Commands

SCSI Status

SATA FIS: Register Host to Device, Register Device to Host, Set Device Bits, DMA
Activate, DMA Setup, BIST Activate, PIO Setup, Data, Route, or Vend FIS

SSP Frame Header: DATA, XFER_RDY, COMMAND, RESPONSE, TASK, VENDOR, or
RESERVED

SSP Information Unit: Command IU, Task IU, XFER_RDY IU, or Response U
SMP Request/Response: RPT_GENERAL, RPT_MFG_INFO, DISCOVER, RPT_-
PHY_ERR_LOG, RPT_PHY_SATA, RPT_RT_INFO, CONFIG_RT_INFO, PHY_CON-
TROL, PHY_TEST_FUNCTION, CONFIG_PHY_ZONE, CONFIG_ZONE_PERM,
RPT_ZONE_PERM, or RPT_ZONE_RT_TBL

ATA Commands

ATAPI Commands

SATA Data Pattern

SAS Data Pattern

Transmitter Trainer IU Pattern

Data Pattern Mask and Match

If you select Data Pattern as the Event, you can set Data Pattern event properties in the
Event Properties dialog.

Event Properties k k|

Data Pattern | &ctions 'Wl
Data Pattern | |
Wald for Triggenng S equencing [dwords 0-15 valid for Filkenng) Offzet
.............. DI T Sequsrtial
Dwi |XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX| offzets
Crata

Label: | kv PSS v v |7
Dwl Ixxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxl

[1ata Pattern Crata

DwZ Ixxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxl

Dw3 |xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxl

Dw4|XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
Crata

Dws |xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxl

Dwé Ixxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxl

|Desc:: the specified Data Pattern on channel Generation

Figure 5.24: Event Properties for Data Pattern Event
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In the Data Pattern dialog, you can set the DWORD. You can set the Offset by entering an
integer. Optionally click the Sequential Offsets checkbox.

5.11.17 Setting Complex “Wait For”’ Conditions

The Generation Options dialog lets you define complex “Wait For” events and assign a
letter value (“A” through “F”) to the definition, so that you can refer to the definition by
letter instead of by textual name.

After a letter value has been assigned to an event, the letter is referred to in your
generation script using the following command syntax:

Wait For {WF_REC RESOURCES OUTPUT A}
where “A,” in this case, is the defined condition.
Setting Conditions with the Generation Options Dialog
To set a complex condition, open the Generation Options dialog:

1. Select Generate > Generation Options from the menu to open the
Generation Options dialog.

Generation Options |

Generation Rules |

@ Mew event ~|’J|(‘||Q|B|Q :]

Avalable Events

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

2. Click the New Events button and select an event from the menu. The selected event
should appear in the Available Events area along the left side of the dialog box.

3. Drag the new event button to the Global State cell.
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5.11.18

4. Right-click the new event button and select Specify Action(s). A menu appears
showing the letters A through F and the option “No action.”

Generation Dplions ll

Generation Rules |

Wl Mew event ﬁ|‘J|C‘|@l|Q\m| " Con

i Available Events

Primitive MO ACTION

—

Maove Event To 3

B

Copy Event To 3 =

e o

h Delete This Event g
Properties... F

Mo Action

| Click to Select, Right-Click for menu, Double-Click for Properties

Save... | SaveAsDefauItl Load... | Cancel |

5. Select a letter from the menu. The menu closes. The event button should now point
to a neighboring button that has the letter value you assigned.

6. After the condition has been defined, you can then add the Wait For command line
(with whatever letter you assigned) to your script. For example:
Wait For {WF_REC RESOURCES OUTPUT A}

Find

Find allows searches on an open trace using one or more criteria. You can search by
packet, transactions, split transaction, transfer, packet type, and fields within packets.

To run Find, select Search > Find or by click ﬁl on the toolbar.

Searches can combine criteria using the options Intersection and Union.
Intersection creates AND statements such as “Find all packets with x and y.”
Union creates OR statements such as “Find all packets with x OR y.”

You can also perform searches in which packets or events are excluded from a trace, using
the Exclusion option.
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To perform a search:

1. Select Find... under Search on the Menu Bar.
OR

Click ﬂl in the Toolbar.

You see the User-Defined Find Events screen:

Search for: — Frames To Search For
—Event Groups
§CS1 Dporations ST
rlg,; E:;:fna:r::;::ls LI [1Source Addresses Eggh;;znm -2l
[1Hazh Source Addreszes Q0B Signal - Undetermined
~ Direction []Destination Addresses 00E Signal - COMwWAKE
&+ Fonward [ JHaszh Destination Addresses DDB Signal - COMAESET
OB Signal - COMSAS
{~ Backward []Data Length LI Open Address Frame
. |dentify Addrezs Frame
~ Origin Uncheck Al Zone Broadeast Address Frame
* Top of the screen Short Zone Broadoast Address Frame
= Lazt match Combining specified gail;':rame
" Start of the fil ST ELECTRIC IDLE OFF
| Endof the file " Uriion - Frames - ELECTRIC IDLE ONM
that match ANY of the specified STP SATA Frame
I Find &1 svents Fiaw Data
. %" |ntersection - Frames
¥ Search In Hidden that match ALL of the specified
events
™ Exclusion - Frames
that OO0 MOT match [opposgite
to the interzection or union]

(] I Cancel

Figure 5.25: Find Dialog

2. Select Frames, Transactions, SCSI Operations, Management Transactions, ATA
Commands, or OOBs from the top left list box to list that type of event in the Events
Group box.

3. Select one or more events from the Events Group box:

Packet Types (Header, PHY, Event, Transaction)
Primitives

Source Addresses

Hash Source Addresses

Destination Addresses

Hash Destination Addresses

Data Length

SMP Frames

O0OO0O0O0O0D0ODO
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Oo0o0oO0D0Od

Q

SSP Frames
Errors

FIS Types

FIS Port Number
Channel

Data Pattern
Completion Time

4. Select one of the following options:

a

a

Q

Union: Find all packets matching ANY of the specified events.

Intersection: Find packets matching ALL of the specified events.

Exclusion: Exclude packets matching any of the specified events.
Exclusion works with the other two options:

Select Union AND Exclusion

(=Exclude packets with ANY of the following fields) or
Intersection AND Exclusion

(=Exclude packets with ALL of the following fields.)

5. Optionally set the search Direction and Origin.
6. Optionally check to Search in Hidden or Find All.
7. Click OK.

After the search finishes, the program displays the packets meeting the search criteria.

5.11.19 Data Pattern Mask and Match

If you select Data Pattern as the Event Group in the Find dialog, you can set the Bitmask,
Mask, and Match for each bit (see Figure 5.26 on page 377).
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Search by Hex | Search by 45011 |

Lmm Bt [ ey I R T ) 0 I

(da)

10
1
12
13
14
15

Bitrmazk,

bl azk
[hex]

[
=

] [w] ] jun] (] o] fun] (] o) fo] (] fun] fo] (]
] [s] Juen] Jun] [mn] o] Jun] [] Jun] Jos] ] Jun] Jo] [on]
[mm] [w] o] fun] (] ] fun] (] fun) fu] (] fun] fu] fon]
] [sm] Jun] jun] [m] o] Jun] [m] fun] Jus] (] Jum] Jo] [om]

[
=

bl atch
[hex]

=
=

=
=

Figure 5.26: Data Pattern

Bitmask and Match always correlate. When you set Bitmask or Match. the other changes
to maintain their correlation.

Note: If you set Bitmask/Match before setting Mask, the Mask changes to the default mask. You must
change to the Mask that you want.

Note: If you set an appropriate Mask before setting Bitmask/Match, the Mask does not change

automatically to a default mask if you change Bitmask/Match.

5.11.20 Find Next

To apply the previous Find parameters to the next search:

Q Select Find Next under Search on the Menu Bar.

OR

ot
Q Click &I on the Toolbar.

5.11.21 Search

Direction

Toggles the search forward or backwards. The current direction is indicated in the menu.
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Display Options
You can select what information to display using the Display Options window.
To open the Display Options window:

O Select Display Options under Setup on the Menu Bar.

OR

Q Click E on the Toolbar.

You can select Color/Format/Hiding, Level Hiding, and Headers display options. The
following sections describe these display options.

Restore Factory Presets sets all Display Options values to the installed values.

Color/Format/Hiding Display Options

To modify the colors, formats, and hiding options, select the Color/Format/Hiding tab.

Colar # Farmat / Hiding | Level Hidingl Headers I

“Dala~®
Group and Calor Bit Dider | Hidden - Bt Ovdler
{* Hexadecimal g M5B ta LB
CRC = Decimal LSB to MSB
£ Other ™ Hidden
- Protacals
¥ Address Frame il
Primnitives
S5P Frame
B SMP Frame
-- Qut OF Band Signals
-- STRASATA

- S5TPFIS
Channels

ATd Command
7 Tracker Fields
¥ TCG Packet

Mo colors &vailable fon selected item:

Evpand &l | Collapse &l |
Restare Factom Presets | Save... | Save Ag Default | Load... |
0k I Cancel | Ll |

Figure 5.27: Display Options Dialog - Color, Format, Hiding Tab
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Color Display Options

The program uses a default set of colors for each type of data in each group of data. The
colors and color combinations are appropriate for most graphic systems. You can alter any

color.

To specify a color for an information type, in the Color/Format/Hiding tab, select a row
(such as Data) in the Group and Color column and expand it.

Select a data type (such as Data Length) in the Group, then select a color in the Color
section, using Standard or Custom colors. Use a bright color for each important field.

x|
Color / Farmat £ Hldll’lg Lewvel H|d|ng I Headers I
r~ Data=Extemal Dat
Group and Color | Farmat | Bit Order | Hidden | _aF‘;[m;tema o4 —Bit Oider————
[=I- Data
: : Hes MSE ta LSE % Hexadecimal ; M5B ta LB
Jata LF"QH"I Dec ' Decimal L5B ta MSE
I E sternal Data :: Binary r~ Hiding
- Display Units A5 .
% CRE " Hidden
- Time — Colar
[#- Other
[+~ Protocols Standard | Eustoml
[+ Address Frame Eiaflanes
[+ Prirnitives
[+- 55F Frame
[+ SMP Frame
[+ Out Of Band Signals
- STR/SATA
B-STPFIS
[+ Chanrels
[+ ATé Command
[+#- Tracker Fields
[+- TCG Packet
Expand Al | Collapse &I |
Restore Factoy Presets | Save... | Save Ag Default | Load... |
ar I Cancel | Apply |
Figure 5.28: Display Options Dialog - Color
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To customize colors, use the Custom tab.

r— Calar
Standard Custom

Calors:

Hue: 234 _I Bed:
Sat [253 = Green: |2D _|;
Lure: |[EH =  Blue |133 E

54_|

Figure 5.29: Custom Colors

Note: You cannot change the color of an Invalid Data (packet error) field. It is permanently set to red.

Formats Display Options

For each type of data in each group of data, the program has a default data format.
Examples of number data formats are Binary, Decimal, and Hexadecimal. An example of a
text data format is ASCII.

To specify a data format for an information type, in the Color/Format/Hiding tab, select a
row (such as Data) in the Group and Color column and expand it.

Select a data type in the Group.

Select a format in the Format section. The following formats are available:

— Time="
— Farmat

" Heradecimal
& Decimal

£ Binary
=T

= Bt Mrder

156 ta L5E
€ LS tahfsE

—Hiding
[~ Hidden

Figure 5.30: Formats

If available, select Bit Order in the Format section. The options are MSB to LSB or LSB to

MSB.
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Hiding Display Options
By default, no data is hidden. You can hide any group of data and any type of data.

To hide one or more fields, select the Group and Data type in the Group and Color
column, then click the Hidden checkbox in the display or the Hidden checkbox in the
Hiding section of the Format section.

Level Hiding Options

By default, nothing is hidden. You can hide:

O

Packet Types
Primitives

Source Addresses
Destination Addresses
Data Length

SMP Frames

SSP Frames
Channels

FIS Types

FIS Ports

Gen Global Settings

O00DO0OD0DO00DOOC

O

Select the Level Hiding tab, then select the data types to hide.

Colar / Format / Hiding ~ Level Hiding | Headersl

— Ewent Groups

Packet Types

[150urce Addresses E”Dngtg;;nd Al
1D estination &ddresses 0O0E Signal - Undetermined
JDataLenath 005 Sl COMRESET
ignal -

[1SMP Frames 0DE Signal - COMSAS
[155P Frames Opet Address Frame
1 Channels |dentify Address Frame
[IFIS Types Zone Broadcast Address Frame
CIFIS Ports Short Zone Broadcast Address Frame
[1Gen Global Settings SSF Frame

SMP Frame

ELECTRIC IDLE OFF
ELECTRIC IDLE ON
;I STP SATA Frame
Raw Data

& Hide selected itemns

£ Show selected items

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

0k I Cancel | Apply |

Figure 5.31: Level Hiding Tab

You can select to Hide selected items or Show selected items.
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Headers Options

You can choose the appearance of header fields. Select the Header tab, then select the
header.

Display Options = x|

Color / Format / Hiding | Level Hiding  Headers

— Header Fieldz &ppearance

Select Header

Check to allow field when header collapsed

Frame Type

[1Hazhed Source Address

[ 1Hashed Destination Address
[1Retry Data Frms

[1ReTran

[1Chng Data Ptr

[CJFillLCNT

Tag

[1TPT_Tag

] Offzet

Move Up

Move Down

Festore Defaults For 5SP Frame Header

L

Festore Defaults For Al Headers

Restore Factary Presets | Save... | Save Az Default | Load... |

ak. I Cancel I Apply |

Figure 5.32: Level Hiding Tab
Available headers are:

SSP Frame Header

SMP Report General (Request or Response)

SMP Report Mfg Info (Request or Response)

SMP Discover (Request or Response)

SMP Report Phy Error Log (Request or Response)

SMP Report Route Info (Request or Response)

SMP Configure Route Info (Request or Response)

SMP Phy Control (Request or Response)

SMP Phy Test Function (Request or Response)

SMP Configure Phy Zone (Request or Response)

SMP Configure Zone Permission (Request or Response)
SMP Report Zone Permission (Request or Response)
SMP Report Zone Routing Table (Request or Response)
STP Register Host to Device FIS

STP Register Device to Host FIS

STP Register Device Bits Device to Host FIS

STP DMA Activate Device to Host FIS

STP DMA Setup FIS

STP BIST Activate FIS

O

o000 O0O0O0O0D0COO0DO0OO0DO0OD0DO0OO0DOO

382 Sierra M124 SAS/SATA Protocol Analyzer User Manual



Display Options

Teledyne LeCroy

0O0O0ODO

O

STP P10 Setup Device to Host FIS
STP Data FIS

STP Frame Summary Header
SATA Frame Summary Header
SAS Delta Time

Check boxes to allow a field when the selected header is collapsed. Example header fields

are:

0O0D0DO

Q

Frame Type
Function
Result
Offset

FIS Type

You can move items up and down.

You can select to Restore Defaults for the selected header or all headers.

Saving Display Options

You can save a set of Display Options values, make a set the default settings, or use a
saved set of values with the commands at the bottom of the Display Options window:

Q

To save the current Display Options values in an options file for use in future ses-
sions, click Save. Enter a file name without a file name extension. The program
adds the .opt extension. (The file must have an .opt file name extension.)

To load a previously saved .opt file, click Load and select a file name.

To save the current Display Options values in the default.opt options file for use
as the default display options, click Save as Default. (Do not delete the
default.opt file.)

To apply the current Display Options values, click Apply. The Display Options win-
dow remains open.

To apply the current Display Options values and close the Display Options win-
dow, click OK.

To cancel unsaved changes to display values and exit the Display Options win-
dow, click Cancel.

5.12.2 Connection Parameters

To display the Connection Parameters dialog (see Figure 5.33 on page 384), select
Generate > Connect Parameters.
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5.12.3

Conection Parameters k 5[

— "ldentify"’ frame parameter settings to keep link connected
Device Type IEnu:I Device j
SSP Iniistor | resent =l G5PTaget [MotPesent <]
STP Inifistor | Present =l TP Taget [MotPresent x|
SMP Initiator | Present =l oMPTaget [MotPresent x|
SAS Address [hex) (00000000 | — [oooooooo |
PH'" |dentifier [hesx]
Zohe Device IN::: j
Zone Broadcast Method [hex]

W Dan't show this dialog till generation mode change

Cancel |

Figure 5.33: Connection Parameters Dialog

You can set the “Identify” frame parameter settings to keep the link connected:

[y Ry

O

Device Type: End Device, Edge Expander, or Fanout Expander
SSP Initiator: Present or Not Present

STP Initiator: Present or Not Present

SMP Initiator: Present or Not Present

SSP Target: Present or Not Present

STP Target: Present or Not Present

SMP Target: Present or Not Present

SAS Address (hex): eight digits - eight digits
PHY Identifier (hex): two digits

Zone Device: Yes or No

Zone Broadcast Method (hex): two digits

You can select to not show the dialog until there is a generation mode change.

Resetting the Toolbar

The Analyzer Toolbar has the following:

Launch Jammer: Switches to InFusion frame.

Launch Analyzer : Switches to Analyzer frame.

Start Recording: Start Analyzer without switching to Analyzer frame.
Stop Recording: Stop Analyzer without switching to Analyzer frame.
Abort Recording: Abort Analyzer without switching to Analyzer frame.

The Generator Toolbar has the following:
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Start Generation
Stop Generation
Resume Generation
Connect Link
Disconnect Link

O Generation Options

O0D0O0OO

From time to time (such as following a software upgrade), it is possible for the buttons on
the toolbar to not match their intended function. You can reset the toolbar by performing
the following steps:

1. Select View > Toolbars from the menu bar.

2. Select Customize from the submenu to display the Customize dialog box.

Xl

Commands | Tnnlbalsl Ke_l,lbnaldl GET] I Elptic-nsl

Cateqaries: Commands:

s

Edi Protocol Analyzer j

Wiew . Pratocol Analyzer / Initiator Emulat

Canfiguration

Praject Setup Performance Analyzer

Filtering N

Report Performance Analyzer / Initiator Em

Tools

window Target Emulator

EEIF:H LI G Open.. LI
Description:

Cloze |

Figure 5.34: Customize Commands

3. Select the Toolbars tab to display the Toolbars page of the Customize dialog box.

x|
Commands Toolbars | Keyboardl Menu I Dptionsl
Toolbars:
Ménalyzer Cortral Rezet |
[w|Frequently Jzed
[w]|Generator Rezet All |
(v bd 2rub ar
[w]Standard MHew... |
Eename. .. |
Delete |
[ Show test labels

Close |

Figure 5.35: Customize Toolbars

4. Click the Reset All button.
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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:

Note: If you have purchased a licence you can enable the pattern generator (see “Ports Configuration”
on page 98.)

4

6.1

6.2

6.3

6.4

6.5

6.6

Key words

ALIGN, CONT, DMAT, EOF, HOLD, HOLDA, PMACK, PMNAK, PMREQ_P, PMREQ_S, R_ERR,
R_IP, R_OK, R_RDY, SOF, SYNC, WTRM, X_RDY, XXXX, LOOP, Enable, Disable, Host, Device,
Scramble, Role, END_OF_FILE.

Comment format

/*Comment text*/

Primitive definition format

To add an ALIGN primitive, use ALIGN or 27.3 10.2 10.2 K28.5
To add a CONT primitive, use CONT or 25.4 25.4 10.5 K28.3

Loop definition format
You may write a defined pattern into memory repeatedly by enabling a loop.

Loop definition allows either “Enable” or Disable”. To enable looping use: Loop=Enable

Scramble definition format

Scramble definition allows either “Enable” or Disable”. To enable scramble use:
Scramble=Enable

Role definition format

To specify SATA hardware role: Role=Host or Role=Device

Sierra M124 SAS/SATA Protocol Analyzer User Manual 387



Teledyne LeCroy

END_OF_FILE definition

6.7

END_OF_FILE definition

A pattern generator file must include END_OF_FILE as the last statement in the file.

Figure A-1 illustrates a typical Pattern Generator file.

& DeviceRole.spg - Notepad

File Edit Format View Help

/% Target %/

27.3 10.2 10.2 KZ28.

27.3 10.2 10.2 KZ8.

el

SO0

A

L3

01.4 30.0 24

EF FF 08 91

44 33 22 11

88 77 66 53

cc dd ee TF

88 99 aa bb

80 01 06 00

00 00 00 00
0 00 00

31.4 07.3 24

SO0

OO

PO

PO,

SO0

OO0

PO

10.2 10.2 21.

10.2 10.2 21.

25.4 25.4 10.

PO

PO

SO0

COCK

27.3 10.2 10.

27.3 10.2 10.

SO

SO0

OO0

PO

21.2 21.2 21.

21.2 21.2 Z21.

25.4 25.4 10.

A,

OO0

OO

POOCK

A,

OO0

21.1 21.1 21.

21.1 21.1 Z1.

25.4 25.4 10,

GO0

MO

Figure A.1:
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K28,
K28.
K28.

KZ8.
K28,

K28,
K28.
K28.

K28.
K28.
KZ8.

v

wen Lt L

[ENRER RN

[ESRERREL)

/ W
—/’w

open Address

Align %/
Align */

o T W/

Oopen SSP Connection-——————————————— e w/

/¥ SOAF 4/

S¥ CRC ¥/

S EOAF %/

Read DMA COMMaNd=m—=====—— e - e e e e e e L7
Register Host to Device-———-———————— ws

"

R_RDY %/
R_RDY %/
CONT ®/

Align %/
Align %/

R_IP “/
R_IP %/
CONT ¥/

R_OK “/
R_OK %/
CONT %/

Sample Pattern Generator File *spg
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China Restriction of Hazardous Substances Table

The following tables are supplied in compliance with China’s Restriction of Hazardous
Substances (China RoHS) requirements:

HEHENEHTE

#H F i@ g ZEEE EE TR
R E R (Pb) Hg) (Cd) (5] (PBB) (PEDE)
PCBAs X 0 X X X X
R ) 0 X 0
BT o o X 0 0 5]
HEREEF [¥] 0 0 0 X X
R X X X o X X
EEREES X 0 X 0 X X
PR ) o 0 o 0 X 74
BN () X 0 X 0 X X
FREME) X 0 X o X X
ZE OB SET0E H AR 1 (A X 0 X 0 0 0
PHEFERAR () X X X 0 X 74
ek omA) X 0 X 0 X X
O: A FEEHE W R IR I A R R F-EE 17 SIT11363-2006 TEMEREEER T,
X ®HEFESFE RN REC TR FRE—E R RS SRt SIT11363-2006 frENE FIE 2E5 .

EFUP (MEEAT I 8 HET A 88 %14
BE: HERERWERE

BE: 3% - S%EIARITREE (KiEh)
mE: EE200054

Toxic or Hazardous Substances and Elements
Hexavalent | Polybrominated | Polybrominated
Lead Mercury | Cadmium | Chromium Biphenyls Diphenyl Ethers
Part Name (Pb) (Hg) (Cd) (Cr") (PBB) (PBDE)
PCBAs X O X X X X
Mechanical Hardware ¢} o} X 8] 0 [8)
Sheet Metal 8] 8] X 0 0 O
Plastic Parts 8] 8] (8] (0] X X
Power Supply X X X 8] X X
Power Cord X 9] X 8] X X
Protective Case (if present) 8] (8] [0} 0 X X
Cable Assemblies (if present) X 8] X 0 X X
Fans (if present) X O X 8] X X
AC Filter/Fuse Assy (if present) X 8] X 0] 0 0
Ext Power Supply (if present) X X X 0] X X
Probes (if present) X 8] X [8] X X
O: Indicates that this toxic or hazardous substance contained in all of the homogeneous materials for this part is below the
limit requirement specified in SJ/T11363-2006,
X: Indicates that this toxic or hazardous substance contained in at least one of the homogenous materials used for this part
is above the limit requirement specified in SI/T11363-2006.

EFUP (Environmental Friendly Use Period) Use Conditions:
Temperature 5C to 40C
Humidity 5% to 95% max RH (non-condensing)
Altitude Up to 2000 meters
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71 WAN Operation

WAN connected operation is supported. Contact factory for details of operation. Refer
“How to Contact Teledyne LeCroy” on page 391 for contact information.
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How to Contact Teledyne LeCroy

Type of Service Contact

Call for technical support US and Canada: 1(800) 909-7112
Worldwide: 1 (408) 653-1260

Fax your questions Worldwide: 1 (408) 727-6622

Write a letter

Teledyne LeCroy

Protocol Solutions Group
Customer Support

3385 Scott Blvd.

Santa Clara, CA 95054-3115

USA

Send e-mail

psgsupport@teledynelecroy.com

Visit Teledyne LeCroy’s web site

teledynelecroy.com/

Tell Teledyne LeCroy

Report a problem to Teledyne LeCroy Support via e-mail by
selecting Help>Tell Teledyne LeCroy from the application
toolbar. This requires that an e-mail client be installed and
configured on the host machine.
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Symbols Anchor the Selection bar 216
.cfg file 202 Any Trigger mode ¢9
.infdb file 242 application overview 27
.sac files 37 As previously saved 212
.stg files 35, 291 assigning actions 370
ATA Command Pattern dialog 89
Numerics ATA command pattern dialog 86
10 bit payload data display 187 ATA Command Report 133
8 bit payload data display 187 ATAPI Report 133
ATAPI spec assignment 211
A Auto Probe Calibration dialog 209
Abort Analyzer button 297 Auto Run 12,94
About 225, 296 AutoAlign 303
Action 241 Available Events Area 366
button 371
pop-up menu 371 B
action Based on Cell Type 215
counter 254 Based on Port No. 215

scenario 250
Action Properties dialog 253
actions

assigning 370

Based on Read/Write Command Type 215,217
Based on Specific Command Type 215, 217
batch command editing 284

events 370, 372 batch script 281
Actions submenu 371 Batch Script Setting 234
Add Device... 18 Beep statement 289
Add Pattern button 103 BIST (FIS) 67
Add to Trigger 113 bookmarks 163
address 391 finding 164

Break Link Recovery 232
Browse Default Path 211
buffer

% full 195
bus condition report 132
Bus Utilization

buttons 152

address frame 62

Address Frame Type Pattern dialog s1
Address FramesDecl.inc 306
Advanced Mode 27, 100

Advanced Probe Setting dialog 206
alias name 227

ALIGN Transmission Period 96 Bus Utilization View 151

Analysis Project dialog 43 buttons

analyzer bus utilization 152
connecting 13 _ Main toolbar 296

analyzer overview 9 Script Editor 308
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Byte Order 193 Connect Parameters command 3s3
Bytes in Column 201 Connection Parameters dialog 383
contact 391
C Convert 292
cables Convert port configuration without prompt for
usage 13 confirm 211
Cancel button kills upload immediately 213 Copy Event to option 371
capture copying events 371

pre and post trigger 56
Capture tab 39
cascading 14
CATC Script Language 157
CATC Technical Support 391
Cell pop-up menu 371
cells 369
highlight 369
Check for Updates 225, 296
Choose Port Speed 97
Click here to add another script command 284
Click here to add script command 282
Close previous sample file when new sample
file opens 213
Collapse All 194
Collapse Log button 158
color 201
colors
Display Options 379
column
hiding 148
rearrange 124
resize 124
column content
filtering 146
sorting 148
Column View 31
column view 123
Columns in Row 201
Combined Event 241
Command Parameters dialog 283
Command Properties dialog 282
Compact 295
compensate
for line loss 204
Complex "Wait For" Conditions 373
components 10
conditional statements 285
Config Status Indicator 366
configuration 198
Configuration menu (InFusion) 234
Configure Device 234
Connect Link 293
Connect Link button 297
Connect Parameters 293

394

Count Randomly 254
Counter Value 254
counters 254
CRC Calculations 306
Create statistical report read/write page 49, 213
crossover MiniSAS 13
Current License Configuration field 219
cursor position status bar 197
cursors
locating 162
positioning 197
timing 127
Customize
command 385
dialog box 385
Customize the color of any operation code
field 116

D

data

pattern 58
show 193

DATA (FIS) 68

data format 193

Data Pattern definition dialog 58

Data Pattern Mask and Match 372, 376

Data Payload View 153

data report 152

Data Report button 152, 156

Data View 31

DataPatternCapture 113

Decode CDB of Commands 216

Decode Toolbar 189

Decode toolbar 34

Default Workspace 211, 212

default workspace 211

default.infdb file 242

Define different patterns for pre-trigger and
post-trigger data captures 4o

Delete button 371

Delete This Event option 371

deleting events 371

Device Identifier dialog 226

Device List 227

Device Setup dialog 221
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Device Sleep 119
Device Type field 384
DHCP server 26
direction

search 294, 377
Disconnect 17
Disconnect Link 293
Disconnect Link button 297
disparity indication 189
display

fonts 202
display Configuration 198
display configuration 198
Display License Information 224
display manipulation 113
Display Options 293

Color/Format/Hiding tab 378

factory settings 378

level hiding 381

loading 383

saving 383

values 378

window 378

DMA activate (FIS) 66
DMA setup (FIS) 66
Don’t care (Snapshot) 68
dragging buttons 369
Dword Matcher 249

E
Easy Mode 27
Edit as Text button 296
Edit Comment 292
Edit script 161
e-mail 391
Email CATC Support 391
Enable Outlining command 308
Enable Tooltip box 201
Entire Memory 94
Error Injection 232
error log 309
error message

startup 12
errors 285
Ethernet

connecting with 26
Ethernet port 11
Event 241
event

counter 254

scenario 246
Event buttons

creating 368

dragging 369
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Event pop-up menu 371
Event Properties dialog 371
events 372

actions 370, 372

buttons 368

copying 371

deleting 371

moving 371
Events Group box 375
example files 52
exclude from capture

Align 40

Idles 40

Notify 40

OOB Signals 39

patterns 56

Payload of Data Frame 40

RRDY 40

SATA_CONT 39

SATA_SYNC 39

XXXX 40
Exclusion search 376
Expand All 194
Expand Log button 158
Expandability 14

Cascading with CATC SYNC Expansion Cards 14

Using the Power Expansion Card 14
expandability 14
Expanded Waveform View 127
Expansion module 10
Export 292

Export Paired SAS Address Report 49
Export Read/Write Command Report 49

Export to Excel button 144
Export to Initiator Emulator 45, 47
External Trig In Setting 97, 220
External Trig Out Setting 96, 220
External Trig Setting 234
External Trig Setting dialog 220
external trigger 10

External Trigger dialog 73, 74
Extract Sample File dialog 47

F
fax number 391
features 10
field

show/hide 191
Field Settings 200
Field View 126
file library 242
File Manager 243
File Menu 292
File menu (InFusion) 234
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Index

file type
definition 51
files
.utg 35, 291
tabs 309

filter 166

by tag number 174

check condition 173

options 171

save setup 168

type 167
filter enable 178
filter idle 161, 179
filtering 166

direction 168
filtering column content 146
Filtering menu 166
filters 366
Find

command 375

utility 374
Find and Replace button 297
Find button 297
Find command 294
Find Device 225
Find Device button 227
Find Next 294
Find Next command 377
FIS Report 140
FIS Type selection dialog 63
Fit to Graph Area 151
Floating License dialog 219
Force Add/Connect Attempt 18
format

display options 380
Found Device List Mode 211
Frame Inspector View 125
frames

hide 149
From Initiator 244
From Target 244

G

general report 131
Generate Menu 293
Generating Traffic 297, 311
Generation Commands 335
Generation Files 299
Generation Language 312
Generation Options 294
Generation Rules 366
Generation Rules page 366
Generation Rules toolbar 367

396

Getting Started manual 10
Gigabit Ethernet interface 26
Global Rules 241

examples 257
Go to ATA/SCSI Cmd. 151
Go To button 161
Go to command 294
Go to Event 294
Go to Event dialog 294
Go to Marker 294
Go To Timestamp dialog 163
Goto Command 192
Goto Label statement 286
Goto Response 191
Goto Within Packet command 192

grouping
by port 95

H
hardware

run 42
hardware setup 12
Hash Address Utility 296
Hashed Address field 296
Help Menu 296
Help Topics 223, 296
Hide All Primitives 161
Hide RRDY Primitives 161
Hide Unassociated Traffic 161
hiding

display options 381

levels 381
hiding options 381
Histogram View 31
histogram view 149
Humidity 12

|

Identify frame parameter settings 384
IflsStopped statement 285
Include statement 309
InFusion 231

Infusion 35

InFusion scenarios 238
Initiator Emulation 297

Install component selection 12
Installation CD ROM 10
Intersection search 376

IP Settings... 18
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J

Jammer 237

Jump to Next button 146
Jump to Previous button 146
Jump to Specific button 146

K
K-Codes 249

L
lanes report 138
launching 26
Launching the CrossSync Control Panel 44
LCD display 11
LEDs
description 11
library 242
main 242
License Configuration 219
License Manager 219
line condition 247
line numbers 308
link layer
command interpretation 42
Link Script Selection dialog 310
Link With Sample View 146
Load command 383
log
error 309
log file 285

M

Main Display Area 366

Main Library window 242

Main Window 37

Manual Calibration of Tx Path from Jammer or
Trainer 207

Manual Trig button 69

manual trigger 69

Maximum Number of Uploader Threads 211

Memory Assignment 217

Memory Size 94

MiniSAS 13

mini-SAS connectors 10

Move drop-down list 146

Move Event to option 371

moving events 371

N
NACA test 227
NCQ Commands Time out Threshold 211
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Networks... 18
New Batch Script command 233
New Event
button 368
option 371
pop-up menu 368
New GenFile 292
New Protocol Analyzer Project in Advanced
Mode 210
New Scenario button 244
New Scenario command 233
New script 161
normal zoom
reset 162
Notes tab 100
Number of Run text box 94

0]
Open as Data View 153
Open Document button 296
Open Library command 233
Open Sample file In 212
operating system 12
opt files 383
order reorder

in results display 187
Others Report view 134
output trigger 104

P
Pack Repeated Primitives 213
Packet Drop 232
Packet View 31, 111
packing list 10
Partial Memory 94
Paths settings 210
pattern definition

in sequential trigger mode 91
Pattern field 103
Pattern triggers 69
Pending ATA 1O 151
Pending SCSI 10 151
Performance Report 139
performance report 139
PHY Identifier field 384
P10 Setup (FIS) 67
PM Performance Report 142
PM Statistic Report 141
pop-up menu

Script Editor 309
pop-up menus
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Index

Recording Rules 366
port

renaming 190

status 195

port alias 202
Port Configuration 233, 234, 293
Port Configuration button 9s
port ID 190
Port Speed 97
Port Status 35
Power Expansion Cards 21
pre-trigger 92

data 93
Primitive and Frame Definitions 305
Primitive Manipulation 232
primitive report 132
primitive response timeout 95
Primitive selection dialog 58
Primitives Decl.inc 306
Print Preview button 144
Program Manager Window 26
project

examples 52

file type definition 51

notes 100

settings 92, 109
project note 100
Project Tree 39
projects 51
Properties

option 371
Properties options

events 371
protocol

error mask 96
Protocol Analyzer 27
Protocol Analyzer setting 210
protocol error report 134
protocol errors 59
Protocol Errors dialog 8o

Q
Queue Command Report 141
Quick View 212

R

Read/Write Command Report 143

read/write command report 138

Rec Analyzer command 234

References Probe Setting dialog 206

Refresh (append to) the list of found devices 211
Refresh Device List 20

register device to host (FIS) 64, 65

398

relative time display 42
Remove Device 18
Rename Title of Port dialog 190
renaming port 190
Repeat decoded command in frame column 216
Reset (clear) the list of found devices 211
Reset All button 385
resetting

Toolbar 385
Response frame 191
Restore Factory Presets button 378
Restore Factory Presets option 378
Resume Generation 293
Resume Generation button 297
Reverse Link Data 213
rules

validity 366
Run Batch button 284
Run Batch Script command 233
run hardware 42
Run Scenario button 281
Run scripts button 159
Run statement 287
Run Verification Scripts dialog 158
running disparity 189
Running verification scripts button 158
Rx/Tx Settings dialog 203, 207

S
Sample View link 146
Sample View Settings 212
Sampling memory usage optimization 212
Sampling Memory Usage Optimization
option 217
SAS Address 296
SAS Address Alias 203
SAS Address field 384
SAS address report 137
SAS data pattern 249
SAS Parameters window 70
SAS Verification 227
SAS/SATA Protocol Suite 27
SATA data pattern 250
SATA Parameters window 71
save
Display Options 383
partial trace capture 45, 46, 47, 48, 50
trace capture 44
Save As Display Formats 46
Save as Text button 144
Save As Text dialog 123
Save button 296
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Save Filtered Sample 45
Save Output button 158
scenario 238

action 250

creation 257

event 246

properties 244

running 281
Scenario Batch file 281
Scenario Properties dialog 244
scramble/unscramble payload data 187
scrambling

disable 95
Script Assignment dialog 310
Script Editor 306

buttons 296, 308

pop-up menu 309

toolbar 307
Script Workspace 252
SCSI Command s4
SCSI Command report 136
SCSI commands

address display 42
SCSI spec assignment 211
search 179

by tag 184, 185

complex 374

Direction 376

direction 294, 377

domain 182

Exclusion 376

for data pattern 180, 181

Intersection 376

logic 181

Origin 376

SAS address 182

save setup 180

status 197

STP port 182

sub items 182

Union 376
Search Direction 294
search direction 180
search from 180
search items 181
Search Menu 294
select

item for capture 57
Select Device 15
Select Port Configuration dialog 99
selecting components for installation 12
separate systems 12
sequence 241

examples 268
sequential triggering 90
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Serial Attached SCSI (SAS) data transfers 9
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Set Alias Name 17
Set as Second Data Payload 155
set device bits (FIS) 65
Set Port Configuration dialog 98
Set the Anchor row as sync. point 216
Set Time Stamp Origin 166
Set Timers dialog 104
Setting button 145
Setting dialog 145
settings
advanced mode 109
Settings command 158
Settings dialog 158
Settings tab 92, 109
Setup command 12
Setup Display Options button 296
Setup Generation Options button 297
Setup Menu 293
show
all data in data field 193
Show Description window 161
Show Device Library command 233
Show Grid 161
Show Library command 233
Show Line Numbers command 308
Show Output 161
Show Output command 233
Show Sector Count instead of Xfer Length 216
Show Warning in Search Primitive In Column
View 216
Show XXXX value 96
Show/Hide CMD packet
in results display 187
Show/Hide Command queue
in results display 187
Show/Hide Compare 2 Data Payloads
button 155
Show/Hide DLLP packet

in results display 187
Show/Hide Field 191
Show/Hide Link Packet button 186
Show/Hide Physical Packet

in results display 187
Show/Hide TLP packet

in results display 187
Show/Hide Transport Packet button 187
Sierra M6-4 Protocol Analyzer 9
Sierra Trainer menus 292
Sierra Trainer toolbar 296
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Index

simulation mode 26

Sleep statement 289

SMP Command report 136
SMP frame 62

SMP Initiator field 384
SMP Target field 384

SMP Transport report 135
SMPFrames.inc 306
Snapshot mode 69

Soft Reset dialog 89
Software default 211
software installation 12
software overview 27
sorting column content 148
Spec View 125, 188

Specify Action option 371
Speed Negotiation 227
Spread Sheet Color Setting 215
Spreadsheet View 31
spreadsheet view 122
SSP Frame 63

SSP Initiator field 384
SSP Target field 384

SSP Transport Report 135
SSPFrames.inc 306

Start Analyzer button 297
Start Generation 293

Start Generation button 297
State 241

statements 285

statistical report
column setting 145
content (SATA) 130, 131
options 131
save as text 144

Statistical Report toolbar 143
Statistical Report View 146
statistical reports 31
Statistics button 153

Status bar 197

Status Bar command 295
Stop Analyzer button 297
Stop Batch Script 234

Stop Generation 293

Stop Generation button 297
Stop Hardware button 69
Stop statement 287

STP Initiator field 384

STP Target field 384

STP Transport report 136
STPFrames.inc 306

subnet 26
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support 391
Switch to CATC Navigation 213

Synchronize with Trace View 151

T
tabs

file 309
Target Emulation 297
task command report 137
Technical Support 391
telephone number 391
Temperature 12
Template Files 210
Text View 31
text view 125
Tile Views 162
time

relative display 42
Time Stamp Origin 166
Timeout Pattern dialog 72
timer 72

setup advanced mode 104
Timer definition dialog 90
Timer dialog 72
timers 266
timing

cursors 126

measurement 127
tool bar 196
Toolbar

command 385

Recording Rules 366

resetting 384
tab 385

Toolbar command 196

Toolbars 295

Tools Menu 296

Tools menu (InFusion) 234
tooltips 309

Trace Capture 44

Trace Memory Status section 93
Traffic Generation 35, 291

Traffic Generation (*.ssQ) Files 293, 300, 302

Traffic Generation window 291
Traffic Monitoring 232
Trainer toolbar 296
tree 308
trigger

condition 103

manually 69

multi link 104

on address frame 81

on ATA command 76

on ATA command pattern 86, 89
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on ATAPI 81
on bus condition 74
on data pattern 78
on FIS 87
on FIS pattern 87
on pattern 69
on primitive 75
on protocol errors 80
on SCSI Command 84
on SMP Frame 83
on soft reset 89
on SSP Frame 83
on STP frame 82
on symbol 75
on timer 72
position in memory 93
setting advanced 103
setup 68
snapshot 69
Trigger tab 68
triggering
on timer sequential 90
order 91
triggers
setting 366
Tx Vout & Preemphasis command 207
TxRx Vout 204

TxRx Vout & Preemphasis command 205

V)

Union search 376

unpacking 10

Update License 223

Update Sierra Device 234,293
Update Sierra Device command 221
Upload Manager dialog 94

USB port 11

user defined decoding 222

User Defined Decoding dialog 222
User Path 210

User-Defined Find Events screen 375
using the cursors 197

Using the Power Expansion Card (part number

ACC-EXP-004-X) 21
Using the Power Expansion Card 2 (part
number
ACC-EXP-005-X) 21
Using the Power Expansion Cards 21

\"

Value Replacement 232
VENDOR (FIS) 68
Verification script command 1538

View Field option 188
View Menu 295
View menu (InFusion) 234
View Options

button 308

menu 308

View Type toolbar 125

Viewer 111

Viewer Setting toolbar 186

Viewing Check Condition Sense Data 120
views 31

Visible box 200

w

WaitForStop statement 253
Waveform Display 31
waveform display 126
web site 391
Website, CATC 391
Window Menu 296
Windows default 211
Wrap 295

Wrap button 297
Wrap Packet box 201

wrap packets
in results display 186

Z
Zone Broadcast Method field 384
Zone Device field 334
Zoom In 295
results display 156, 162
Zoom In button 297
Zoom Out 295
results display 156, 157, 162
Zoom Out button 297

Verification Script Engine Reference Manual 158
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