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About this M anual

This manual describes the tools and utilities included in the Mellanox Software Tools (MST) package for the archi-
tecture platforms x86, |A-64, Intel EM64T, and PPC with Linux as the running operating system.

This MST package includes a script for the installation of any one, two, or all three of the following tools:

e ThelnfiniHost Mellanox Software Tools (hMST)
e Thelnfiniscale Il Mellanox Software Tools (iSSMST)
» The InfiniScale Mellanox Software Tools (iSMST)

Thismanual is organized in the following manner:

» Two introductory chapters, with Chapter 1 describing how to install the tool sets above, and Chapter 2 describing
the available operations by the unified MST Driver (for all three tool sets).

» Part | follows, comprised of chapters 2-6, where the hM ST tools are described.
» Part Il follows, comprised of chapters 7-11, where the is3SM ST tools are described.
* Part Il follows, comprised of chapters 12-15, where the isM ST tools are described.

* Part IV follows, containing the User’s Manual for MTUSB-1, the USB to 1%C Adapter.
» An Appendix where a specia initialization file used by one of the isSM ST tools is described.

Intended Audience

Thismanual isintended for software developers running the Mellanox host and/or switch devices, and writing drivers
and applications running aboveit.

The manual assumes familiarity with the InfiniBand™ architecture specification.

Related Documentation

Please refer to the following documentation as reference to Mellanox InfiniBand Host Channel Adapter and Switch
devices.

 InfiniHost MT23108 Programmer’s Reference Manual, Doc. # 2111PM

* InfiniHost MT23108 Hardware Reference Manual, Doc. # 2112HM

* InfiniScale MT43132 Register Specification, Doc. # 2053RS

* InfiniScale MT43132 Data Sheet (Hardware Reference Manual), Doc. # 2052HM
* InfiniScale 111 MT47396 Programmer’s Reference Manual, Doc. # 2235PM

* InfiniScale Il MT47396 Hardware Reference Manual, Doc. # 2231HM

Mellanox Technologies
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1 Mellanox Software Tools (M ST) Installation

This chapter presents the platforms and operating systems supported by this MST package. It then describes a unified
script called mst_install which may be used to install one, two, or al three of the tool sets: h(MST, isS3M ST, and

iSMST.

1.1 Supported Platformsand Operating Systems

Thetoolsin thisMST package have been qualified on the architecture platforms and operating systems listed in the

following table:

Table 1 - Supported Platforms and Operating Systems

Platform Operating System Kernel GCC
X86 Red Hat Linux Advanced Server 2.1 2.4.9-e.24 (UP;, SMP and enterprise) 2.96-108.1
Red Hat Linux 8.0 2.4.18-14 (UP; SMP and bigmem) 3.2-7
Red Hat Linux 8.0 2.4.22 (UP; SMP) with gcc 3.2-7
Red Hat Linux 8.0 2.4.23 (UP; SMP) with gcc 3:2-7
Red Hat Linux 9.0 2.4.20-8 (UP;»SMP; bigmem) 3.2.220030222 (Red Hat Linux
3.2.2-5)
Red Hat Enterprise Linux AS 3.0 2.4.21-4.EL (UP; SMP) 3.2.320030502 (Red Hat Linux
3.2.3-20)
Red Hat Enterprise Linux AS 3.0 2.4.21-4.EL big pages & kernel patch 3.2.3 20030502
SuSe SLES 8.0 2.4.19-64G-SMP 32
SuSe 9.0 2.4.21-99-smp4G 323
SuSe 9.0 2.6.3 (UP; SMP; bigmem) 331
1A-64 Red Hat Linux Advanced Server release | 2.4.18-e.25smp 2.96-112.7.2
2.1AS (Derry)
SuSE SLES-8 (ia64) 2.4.19-SMP 32
Red Hat Enterprise Linux AS 3.0 24.21-4.EL 3.2.320030502 (Red Hat Linux
3.2.3-20)
Intel EM 64T SuSE 9.0 2.4.21-156-smp 331
X86_64 (AMDG64) | SUSE SLES-8 SP3 (AMD64) 2.4.21-143-smp 322
Red Hat Enterprise Linux AS 3.0 24.21-4EL 3.2.3 20030502 (Red Hat Linux
3.2.3-20)
PPC (7455, Yellow Dog Linux release 3.0 (Sirius) 2.4.23-pre5 3.3
HDPU Compute
Blade)

1. Supported by hM ST only.

Mellanox Technologies
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1.2 Supported 1°C Adapters

Thetoolsin thisMST package can access Mellanox devices attached to the following 1’C Adapters:

e MTUSB USB-to-12C Adapter (Initial revision of USB-12C adapter from Mellanox).
e MTUSB-1 USB-to-12C Adapter (First revision of USB-12C adapter from Mellanox).
» CALIBRE (ISA to | 2C adapter card from Mellanox; requires a PC with an ISA slot).

1.3 Tools I nstallation

The entire MST packageis provided in asingle tar file which may be extracted using the following command:

tar -zxvf M ST-<platform>-<version>.tgz

Once you untar, you will notice the existence of the following subdirectories:

hmst-<platform> - Installation kit for InfiniHost MT23108 and InfiniHost I11-Ex MT25208tools
ismst-<platform> - Installation kit for InfiniBridge MT21108 and InfiniScale MT43132 tools
is3mst-<platform> - Installation kit for InfiniScale [l MT47396 tools

This package provides an installation script named mst_install. It enablestheinstallation of one, two, or al threetools
sets: hMST, isMST, and iSSMST.

When you run mst_install, it prompts for the tool set(s) you wish toinstall. More than onetool set may be specified in
the response line, separated by spaces. If noneis specified, all three will be installed. The following is an example of
an mst_install run:

# ./nmst_install
“/tnpl/scripts/nvision' -> “/usr/nst/bin/nvision'
create synbolic link “/usr/binf/mvision to “/usr/nst/bin/nvision'
“/tnpl/scripts/mburn' -> " /usr/ st/ bin/ nburn'
create synbolic link “/usrfbin/nmburn' to “/usr/nst/bin/nburn'
“/tnp/scripts/mrace’ ->%/usr/nst/bin/ntrace'
create synbolic link “Jusr/bin/nrace' to “/usr/nmst/bin/mrace'
1 hnst-i686-3.2.3-rel ease.tgz
2 isnBt-i686-3.2.3-rel ease.tgz
3 is3nmet-i686-3.2.3-release.tgz
Enter the nunmbers of the desired packages to install (Press Enter for all)>

Additionally, three scripts are provided which serve to unify theinitiation of applications from the various tools sets.
See Table 2, “Unified Initiation Scripts” for description.

Table 2 - Unified Initiation Scripts

Script Operation

mvision Prompts for chip type (MTxxx), then runsinfinivision, infinivi-
SionEx, is3infinivision, adevmon or gdevmon as applicable.

Mellanox Technologies
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Table 2 - Unified Initiation Scripts

Script Operation
mburn Prompts for chip type, then prompts for user interface type (GUI
or command line). Choose command lineto run flint or eburn; oth-
erwise the script runsinfiniburn, is3burn, or emt as applicable
mtrace Prompts for chip type, then runsitrace or is3trace as applicable.

Mellanox Technologies
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1.4 1%C Cable Connection During Device Power-On

During power-on of a device such as MTEK 43132 or MTS2400, the device uses the 12C bus to transfer its run-time

program to itsinternal RAM. Since external signals on the 12C bus may disturb this process, it is required to discon-
nect the 12C cable from the device until the power-on processis complete.

Mellanox Technologies
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1.5MST Driver Control Operations

1.5.1 Overview

The MST driver provides basic access to Mellanox hardware for use by Mellanox and OEM tools. It is composed of
several kernel modules, alinkable access library (libmtcr.a), access utilities (mread, mwrite), and utilities for remote
access. A script called mst is provided to the user to operate the MST driver functions.

Specifically, the mst script enables the user to execute the following operations:

e Starting the M ST driver (page 17)

» Stopping the MST driver (page 17)

* Restarting the MST driver (page 17)

» Displaying the MST driver status (page 18)

e Starting an MST server (page 18)

» Stopping an MST server (page 18)

» Connecting to aremote server (page 19)
 Disconnecting from aremote server (page 19)
» Saving PCI configuration headers (page 19)
 Loading PCI configuration headers (page 19)
» Resetting aMellanox PCI device (page 19)

1.5.2 Sarting the MST Driver
To start the M ST driver, execute the following command:

net start
This command:

 Creates special files representing Mellanox devices in the directory /dev/mst.

» Loads appropriate kernel modules:

» Saves PCI configuration headers.in the directory /usr/mst/etc/pci.

After successful completion of this command, the set of MST driversisready to work.

1.5.3 Sopping the M ST Driver

To stop the M ST driver; execute the following command:
net stop

This command:

» Stopsthe Mellanox service
» Removesal special files/directories
» Unloads kernel modules

1.5.4 Restarting the M ST Driver

Torestart the M ST drivers, execute the following command:

nmst restart

Mellanox Technologies
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This command effectively functions as does executing nst stop followedby nst start.

1.5.5 Displaying the M ST Driver Status

Todisplay the status of the M ST driver, execute the following command:

mst status

This command displays alist of the loaded MST kernel modules and the local and remote devices recognized by the

host. For example:

MST nodul es:
MBT PCl nodul e | oaded
MBT PCl configuration nodul e | oaded
MST Calibre (12C) nodule is not | oaded
MST devi ces:

/ dev/ nst/ nt ushb - MIUSB USB to |2C adapter as |2C master
/ dev/ nst/ nt 23108_pci conf 0 - PCl configuration cycles access.
bus: dev. fn=01: 01. 0 addr.reg=88 data.reg=92

Chip revision is: 00
/ dev/ st/ nt 23108 _pci _cr0 - PCl direct access.

bus: dev. f n=02: 00. 0 bar=0xf 7e00000si ze=0x100000

Chip revision is:_00
/ dev/ st/ mt 23108_pci _ddr0 - PCl direct access.

bus: dev. f n=02: 00. 0=-bar =0xe8000000 si ze=0x8000000

/ dev/ st/ nmt 23108_pci _uar0 - PCl direct access.

bus: dev. f n=02: 00. 0 bar =0xf 7000000 si ze=0x800000
/ dev/ st/ vt op - Virtual to physical addresses tranlation driver

1.5.6 Sartingan M ST Server
Tostart an M ST server, execute the following.command:

nst server start [port/]
where:
port — | P port where the M ST server listens. The default is 23108.
This command startsan MST server to enable an incoming connection.:

1.5.7 Sopping an M ST Server
To stop an MST server, execute the following command:

nst server stop
where;

This command stops an MST server.

Mellanox Technologies
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1.5.8 Connecting to a Remote Server
To connect to aremote server, execute the following command:

nst renote add host nane[: port]
where:
hostname — An IP address or a host name, optionally followed by port number. (The default port is 23108.)

This command establishes a connection with the specified host on the specified port. This adds to the local devices
list the devices on the remote peer.

1.5.9 Disconnecting from Remote Servers

Toremove all remote devices on aremote host, execute the following command:
mst renote del hostnane[: port]
where;

hostname — An | P address or a host name, optionally followed by port number. This must be specified exactly asitis
inthenst renote add command described above.

This command removes from the local deviceslist al the devices on the specified host.

1.5.10 Saving PCI Configuration Headers

To save PCI configuration headers, execute the following command:

nmst save

This command saves PCI configuration headers inithe directory: /usr/mst/etc/pci. This command is invoked automat-
ically when the “mst run” command is executed.

1.5.11 L oading PCI Configuration Headers
Toload PCI configuration header s, execute the following command:

net | oad
This command loads PCI configuration headers from the directory: /usr/mst/etc/pci.

1.5.12 Resetting aM ellanox PCI Device

Toreset a Mellanox device attached to the PCI bus, execute the following command:

mst reset <devi ce_name>

This command resets the device <device_name> and then carries out the command “mst load”. To get alist of cur-
rently available Mellanox devices, type “Is/dev/mst” or “mst status’. Devices connected to the PCI buswill have the
string “pci” as a part of their name.

Mellanox Technologies
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Part |: InfiniHost Softwar e Tools and Utilities

The InfiniHost MT23108 software tool set consists of the following:

» “infiniburn Tool’ (page 23)
» “infinivision Tool’ (page 61)
» “itrace Utility’ (page 67)

* “FLINT Utility’ (page 71)

« “fwver Utility’ (page 79)

+ “iq Utility’ (page 83)

Mellanox Technologies
Rev 3.43






‘ Mellanox Software Tools (MST) User's Manual

2 Infiniburn Tool

2.1 Supported Platforms

The InfiniBurn tool runs on the platforms listed in “ Supported Platforms and Operating Systems” on page 13, except
for those that do not support X-Window graphics.

2.2 Overview

InfiniHost functionality is dependent on configuration information and firmware that is loaded from the attached NV
Memory at boot. NV Memory on a Mellanox board is mainly Flash memory (though EEPROM memory can be
present on InfiniHost evaluation boards used primarily by developers).

Upon boot, InfiniHost:

1. Loadsinitia configuration values from NV Memory (Flash/EEPROM) to theldnfiniHost configuration registers.
2. Readsfirmwareresiding on NV Memory (Flash/EEPROM).

3. Copiesthefirmwareto loca DDR memory.

4. Executesthe firmware from this DDR memory.

Mellanox supplies this default configuration and firmware, which/can be customized for a specific board configura-
tion. After this configuration update, the modified configuration and firmware must be burned to NV Memory.

To facilitate the handling of the configuration settings and firmware for the InfiniHost device, Mellanox providesthe
InfiniHost InfiniBurn tool. This tool burns firmware and its default boot-time configuration to the NV Memory resid-
ing on the different types of Mellanox boards. The InfiniBurn tool enables you to:

» Change default FW configuration by:

» Loading a"Board Definition" filein which.FW parameters are preassigned prior to burning, with data specific
to the board used. See information on page 27.

Note: Each Mellanox board:has a "Board Definition" (.brd) file. The user must load abrd file in order to
enable further action (write or burn-FW).

» Change parameters valuedirectly in Infiniburn’s GUI.
» Savetofiledl the firmware parameters you have changed.
e Savetofiletheentirefirmware image.

You can use InfiniBurn for burning the firmware via the following interfaces:

* PCI/PCIX direct access
e PCI/PCIX viaconfiguration cycles
e« [2C—-CALIBREISA 12C Card
e l2CUSB
Note: Burning viathe 12C interfacesis significantly slower than burning viathe other interfaces.

The InfiniBurn tool is backwards compatible and can read earlier versions of the firmware. However, if you try to run
afirmware version released after the infiniburn version you have, it is possible that you will get errors. In this case,

Mellanox Technologies
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please get anew version of infiniburn.

After reading configuration, the firmware version currently on your system can been seen in the FW tab of InfiniBurn
(page 55). It is a combination of the values specified in three fields: Major Rev ID. Minor rev ID.Subminor Rev ID).

This chapter is organized in the following sections:

Starting the InfiniBurn Tool (page 24)
Reading the Firmware (page 25)
Specifying or Creating a "Board Definition” file (page 27)
Modifying Parameters (page 33)
Post-modification Operations, including:
¢ Saving the Firmware Parameters to File (page 57)

¢ Saving the Image to File (page 57)
¢ Burning the Firmware Image to NV Memory (Flash/EEPROM) (page 59) .

2.3 Operations

The operations of InfiniBurn are described in the following sections. \O

2.3.1 Sarting the InfiniBurn Tool
The MST driver must be started prior to running InfiniBurn tool. To startInfiniBurn:

Start the MST driver (mst start or mst restart). Q
e Enteri nfi ni burn at the command line.
This displays the following window, which enables yo& the operations for reading, configuring, saving,

and burning the configuration and firmware.

Mellanox Technologies
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NOTE: thiswindow is displayed only initially, before you have read in an image.

2.3.2 Reading the Firmware
After starting the InfiniBurn tool, you can read:

* A new firmwareimage in afile supplied by Mellanox.

« A firmware image that you have prepared previously and saved as afilein Mellanox format or in binary format.
e A firmware image currently residing on the device.

Toread the Mellanox-supplied image of the current firmware:

1. From the menu bar of the main window, select File | Read. This displays the following dialog box:

x|

Input

Input file fonmat I Mellanox 'l
= Read from file
[fw-23108.mix

[~ Automatically read this file upon startup

I J ¢ Read from board
MY Bemaory
& Flash | | iy \ m
ﬂhﬂi e Aﬁyﬁ
" EEPROM
M First bank: o2 &

Read progress: |

éelect Read from file.

Pick Browse and browse to the Mellanox-supplied firmware image, which includes firmware executables, the
static configuration.of selected registers, and input parameters for the tool.

4. Click Read.

Note: You can use the InfiniBurn tool even if the InfiniHost device is not connected to a board; however, in
such cases you can neither read an image from the device nor burn an image to the device.

To set this as the default the next time InfiniBurn is launched, select Automatically read thisfile upon startup.

Mellanox Technologies
Rev 3.43



infiniburn Tool

26|

Toread a parametersfile that was specified and saved previoudly:

1. From the menu bar of the main window, select File | L oad. This displays the following screen:

Look in: I_g Fhomedalexptmp/tmp/

D Firm'Ware-1.0.mlx
D FirmWare-1.01.ml<
. Firm'Ware-2.1.mlx

File name: |FirmWare-2.1.mlx

Open

File type: | &ll Files ()

2. Select the file containing the saved parameters.

Toread the current Firmwareimage from NV Memory:

j Cancel

1. From the menu bar of the main window, select File | Read. This displays the following screen:

x|

,‘. Read Firmware
Input

Caaied|

Interface: Imevnnsumtzama - pei_cro j

= Read from file

{* Read from board

MY emory

Flash | | — Memory type —
¢ FAash

First bank: 0 =

A\

" EEPROM

A\

Read progress: |

2. Select Read from board.
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3. FromthelInterface select list, select the interface through which the image is accessed. The interfaces available
are determined dynamically, according to the board and its strapping options. The options available by default
are:

e mt23108 pci_cr0— Thisinterface provides direct access.

» mt23108_pciconfO — This interface enables access via configuration cycles, and it can be used to access the
image when there are difficulties either with the Flash memory or the firmware. Access viathisinterfaceis
slower than direct access.

In the Memory type box, select Flash as the type of NV Memory.
Specify the first bank.
Click Read.

2.3.3“Board Definition” File

After Infiniburn readsthe FW file, the user must load a board definition file. Mellanox’s boardfiles are apart of a FW
release.

The user can also create a"Board Definition" file, where it is possible to preassign some of infiniburn’s required
parameters with data specific to the board used. Thisfile can be created using a text editor;itsformat is that of a Perl
script with some additional functions. When infiniburn isinvoked, it is possible toload this file'to set some of the
FirmWare burning parameters.

Once all changes and settings have been programmed to the GUI of infiniburn, itiis now possible either to burn the
FirmWare (FW) or to writeit into afile (for later use with Flint).

2.3.3.1 Naming Convention for the Board Definition file
The name of the Board Definition file is arbitrary, however, it should have a*“.brd” extension.

2.3.3.2 Creating the Board Definition file

Currently, it is not possible to create this file automatically; it needs to be manually typed into atext editor and saved
with the“.brd” extension as mentioned above. Thesyntax isthat of Perl with some additional functions. However, the
Perl commands " use" and " require" should beavoided. (Otherwise, infiniburn will load files using your local perl
library search path.)

Not all parameters are settable via the Board Definition file. Furthermore, each FirmWare has its own list of settable
parameters. Thelist for InfiniHost FW can.be found in the appendix of the FW Release Notes available to the user.

The user can also extract the list.of settable parameters on her/his own. For this purpose, it will be necessary to run
infiniburn and check the parameter.tabsin the GUI. A parameter can be set in the Board Definition fileif it hasa
“refname”. The “refname’ isa preassigned, unique reference name given to a specific parameter of a specific FW
(that cannot be altered by the user).

To find whether a parameter has a“refname” or not, the user can point at the parameter tab in the GUI of infiniburn
and check the tooltip that will pop-up: if the parameter has a“refname”, it will appear on the last line of this tooltip;
otherwise, only the current value of the parameter will appear.

2.3.3.3 infiniburn Functions Related To Board Definition

As mentioned above, the Perl language may be utilized for the creation of the Board Definition file. Additionally,
infiniburn provides a few functions for use in the Board Definition file.

Furthermore, infiniburn provides the user with the capability of creating an additional function; infiniburn will call
this function the moment it is instructed to either burn the FW or write to afile. The execution of this function may
abort the burn/write process. (See below.)

| 27
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Available Functions:

infiniburn provides 3 functions for use in the Board Definition file. These functions are fset, fget, and pmessage. Fol-
lowing is a description of each function.

fset
Parameters: REFNAME NEW _VALUE
Return: None
Action: Assigns NEW_VALUE to parameter referenced as REFNAME
Example:
fset(’ adapter_vendor_id’, 0x25);
Action: Assigns 0x25 to the parameter referenced as’adapter_vendor_id’
fget

Parameters: REFNAME
Return: PARAMETER VALUE if parameter referenced as REFNAME isfound; UNDEF otherwise

Action: Looks for parameter referenced as REFNAME: if found, the function returnsits value; otherwise, it
returns UNDEF

Examples:

1 my $Vendorld = fget(’ adapter_vendor_id');
Action: gets value of parameter referenced as’adapter_vendor_id’ and assignsit to $vendorld variable.

2. if (defined(fget(’ adapter_vendor_id"))«
$Vendorld = fget(’ adapter_vendor_id');
} else{
print "adapter vendor_id not defined”;
$Vendorld = 0;
}

Action: Checkswhether the parameter referenced as’adapter_vendor_id’ is defined: if so, the function
getsthe value and assigns it to $Vendorld variable; otherwise, it assigns 0 to $vendorld, and
prints the message "adapter_vendor_id not defined”.

message
Parameters: MESSAGE_TXT [FATAL_FLAG]

Return: If FATAL_FLAG ispresent and is Not Zero, the function returns 0.
If FATAL_FLAG ismissing or if Zero, the function will return O if user clicksthe "Cancel" button,
1if user clicks"OK" (See next.)

Action: Displays MESSAGE_TEXT as a pop-up window. The messageis* fatal” if FATAL_FLAG is present and
Not Zero; it is* non-fatal” otherwise.
If the message is fatal, the button ("OK") will be displayed under the message. In this case pmessage
returnsO.
If message is non-fatal, two buttons, "OK" and " Cancel", will be displayed. In this case the return code of
pmessage depends on the user’s action: pmessage returns 0 if “ Cancel” isclicked and 1 if “ OK” .
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Examples:
1 if ($Vendorld == 0x25) {
pmessage("Very bad parameters combination”, 1);
exit;
}

Action: If variable $Vendor|d is 0x25, Displays the message and exits.

2. if ($Vendorld == 0x25) {
exit if pmessage(" Suspicious parameters combination\nAre you sure?");

Action: If variable $Vendorld is 0x25 displays the message; it will exit if user clicksthe"Cancel" button.

User Defined Function:

The function plast enables the user to create a function which infiniburn will (always) call right before the FW burn-

ing or writing (to file) stage. Note that the user may choose not to define this function; by default, it returns 1 when
called by infiniburn.

plast
Parameters. None

Return:  The user may program the return code of plast to be 0 or 1. If Lisreturned, infiniburn continues,
otherwise, the FW burning process is aborted.

Action; This function is somewhat of a “ last chance” to change parameters option, before going ahead with the
FW burning/writing process. The function is.called by infiniburn ONLY ONCE, when the user presses
the "Burn" button or the “ Wkrite” button.

If plast returnsreturn O, the process will be aborted silently (i.e., the user isresponsible for exit message);
otherwise, infiniburn will proceed with.the burning/writing process.

Note; The user may choose Not to define'plast; by default, it returns 1 when called by plast.
Examples:
1 sub plast

{

return O if $Vendorld == 0x25;

return 1;

}

Action: 4f.$Vendorld equals 0x25 the burn/write process will be silently ABORTED; Otherwise, infiniburn
will“proceed to burn the FW or write the parameter settingsto afile.

Note: Thisabort processis not a user-friendly behavior; if $Vendorld does equal 0x25, the "Burn" button
will no longer work. Therefore, it is recommended to print out to stdout the cause of the abort.

2 sub plast
{
print "Hi, I'min PLAST function\n";
my $a = fget( adapter_rev_id’);
if ($a==0xa0) {
pmessage("Adapter Revision ID is 0xA0. GOOD.");
return 1,
} elsif ($a==0xa8) {
return pmessage("Adapter Revision ID is0xA8. BAD.", 1);
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} else{
return pmessage(" Adapter Revision ID is $a. Suspicious. Continue?");
}
}

Action: When "Burn" button is clicked, "Hi, I’'min PLAST function" will be printed to stdout.
Then, if parameter referenced as’adapter_rev_id’ equals 0xa0, a pop-up window will display the
message: "Adapter Revision ID is 0xAQ0. GOOD." The burning/writing process will continue regard-
less of user action.
If parameter referenced as’adapter_rev_id' equals Oxa8, a pop-up window will display the message:
"Adapter Revision ID is 0xA8. BAD." The burning/writing process will be aborted right after the
user clicks"OK".
If parameter referenced as’adapter_rev_id' has any other value, a pop-up window will display the
message "Adapter Revision ID is ... Suspicious. Continue?", followed by "OK" and " Cancel" buttons.
The burning/writing process will be aborted if user clicks"Cancel"; it will continue if.user clicks"OK".

2.3.3.4infiniburn’s GUI Changes

A new button labeled “B” will appear on the buttons bar of infiniburn screen. If this button is clicked, aregular “file
selection box” will pop-up. The user will select the .brd file prepared earlier, and infiniburn'will load it. Those param-
eters which got set or modified in this process will be red-highlighted in the GUI. After thisloading process, it is pos-
sible to either burn the FW or write to a binary file for later burning using the:Flint tool.

2.3.3.5 Examples of “Board Definition” Files

Two “Board Definition” files are provided as examplesin the following: one for Cougar-Cub board (MTLP23108
PCI-X Host Channel Adapter), and one for the Jaguar board (MTEK 23108-C02-OBN PCI-X Host Channel
Adapter).
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Board Definition File (.brd) for Cougar-Cub (M TLP23108 PCI-X HCA).
-*- perl -*-

my $supported_board_format_rev = Ox1;
my $check _board format_rev = fget('_board format_rev');
if ($check_board format_rev != $supported_board_format_rev) {
pmessage("ERROR: FW / board file format mismatch. Unable to load the board file.",1);
return;

}

#my $rc = pmessage("Hello world!", 1);
#print "RC = $rc\n";

#ADAPTER_TAB
fset('adapter_ref_clock_khz', 62500);
fset(‘'vpd_enable, 1);

#SPD_TAB
fset('SPDO_addr', 0x56);
fset('SPDO_offset’, 0x400);
fset('SPDO_width',1);

#PLL_TAB - (See"Clocksand PLLS" chapter of InfiniHost MT23108 Hardware Reference Manual, and “ Setting the
PLL Parameters’ on page 46 of this manual)

fset('pllc_od',1);
fset('pllc_r',6);
fset('pllc_f',38);
fset('plld_od',1);
fset('plld_r',5);
fset('plld_f',35);
fset(pllr_ldiv',2);

Mellanox Technologies
Rev 3.43



infiniburn Tool

32]

Board Definition File (.brd) for Jaguar (M TEK 23108-C02-OBN PCI-X HCA). # -*- perl -*-

my $supported board format_rev = Ox1;

my $check_board format_rev = fget('_board format_rev');

if ($check_board format_rev != $supported_board_format_rev) {
pmessage("ERROR: FW / board file format mismatch. Unable to load the board file.",1);
return;

}

#my $rc = pmessage("Hello world!", 1);
#print "RC = $rc\n";

#ADAPTER_TAB
fset('adapter_ref_clock_khz', 66000);
fset(‘'vpd_enable, 0);

#SPD_TAB
fset("'SPDO_addr', 0x50);
fset('SPDO_offset’, 0x0);
fset("'SPDO_width',0);

#PLL_TAB - (See"Clocksand PLLS" chapter of InfiniHost MT23108 Hardware Reference Manual, and “ Setting the
PLL Parameters’ on page 46 of this manual)

fset('plic_od',1);
fset('pllc_r',6);
fset('pllc_f',36);
fset('plld_od',1);
fset('plld_r',6);
fset('plld_f',30);
fset(pllr_ldiv',1);
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2.3.4 Modifying Firmwar e Parameters
The InfiniBurn tool features the following tabs that enable you to set the parameters for InfiniHost firmware:

e Adapter —setsthe parameters of the Adapter (board) where InfiniHost resides (page 34).

e HCA - specifies how InfiniHost operates as an HCA (page 37).

e |IB - setsthe|B parameters (page 40)

e PCI/PCIX —sets how InfiniHost functions with the PCI/PCIX interface (page 44).

e PLL - setssystem clock parameters (page 46).

 DDR - definesto the InfiniHost device the DDR memory attached to the board (page 48).

e SPD —gspecifies SPD addresses and (optionally) sets SPD parameters on the Flash memory (page 50).

e NTU — sets parameters of an NTU device that InfiniHost incorporates (page 54).

 FW — displaysthe firmware version and specifies the firmware’'s use of DDR memory (page 55).
Note:
Some InfiniBurn parameters are connected to other InfiniBurn parameters and their values are calculated by
aformula linking them. For example: on the HCA tab, the parameter "HCA subsystem vendor ID" ="HCA
vendor id"; and “TPT map”=4 when "Log2 of system page" = 12 — otherwise " TPT map™ = 12.

InfiniBurn enables you to override such calculated values by deselecting the Auto,check box located next to the
parameter on the screen and manually specifying the desired value.

To restore the automatic calculation of the parameter’s value and the value itself; re-sel ect the Auto check box.
The following are the parameters whose cal culated values you can overwrite:

HCA tab: — HCA Subsystem VendorID, TPT map

I B tab — NodeGUID[31:0], SystemlmageGUID[31:0], Portx GUID[31:0]
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2.3.5 Setting the Adapter Parameters

The following Adapter tab enables you to set the parameters of the Adapter (board) where the InfiniHost device
resides.

InfiniBurn - Infinilost Flash/EEPRON Hanagenent Tool

Eile Help

LL-IIENE

IHC.-‘-‘« | e | Pcrreix | PLL | DDR | sPD | NTU | Fw |

Adapter Identification

Adapter Yendor D |:15b3 3: | Adapter Device ID IDan44 3: Adapter Rewvision |D IDxa1 3: |

PSID |

Adapter V5D | |

Adapter 12C Slave Address |nx48 3: | adapter 1IZC Slave Enable

Adapter DRAM and Core Reference Clock (KHz) (62500 =

Interrupt Pins

IMT&#% Pin 1D |53 3: IMTE# Pin 1D |54 H:
INTC# Pin 1D |54 3: INTD# Fin D |64 3:

Reportable Catastrophic Error Pins

SERR = |

INTO r |

INTE r | s
Ready 7z

This tab enables you to specify the following fields:

Adapter Vendor 1D —Adapter Vendor ID reported to the driver querying QUERY _ADAPTER.

Adapter Device | D — Adapter Device ID reported to the driver querying QUERY _ADAPTER.

Adapter Revision | D — Adapter Revision ID reported to the driver querying QUERY _ADAPTER.

VSD — Specifies data that will be written to the VSD (Vendor Specific Data) section in the firmware image.

PSID — Specifies data that will be written to the PSID (Parameter Set D) section in the firmware image.

Adapter 12C Slave Address— Specifies the 12C dlave address on the adapter.
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|2C Slave Enable — When selected, enables the 1°C slave on the adapter.

Adapter DRAM and Core Reference Clock (KHz) — Adapter Reference clock (KHz). The default value for this
parameter is determined by the Board type selected in the Adapter tab. Deselecting the Auto check box disables this
default and enables you to set the parameter value.

Interrupt Pins

INTA# Pin 1D — The number of the GPIO pin connected to INTA# on the adapter.

INTB# Pin 1D — The number of the GPIO pin connected to INTB# on the adapter.

INTC# Pin 1D — The number of the GPIO pin connected to INTC# on the adapter.

INTD# Pin 1D — The number of the GPIO pin connected to INTD# on the adapter.

Reportable Catastrophic Error Pins:

SERR — Enables/disables the pulling of the SERR interrupt pin upon catastrophic'error.

INTO — Enables/disables the pulling of the INTO interrupt pin upon catastrophic error.

INTB — Enables/disables the pulling of the INTB interrupt pin upon catastrophic error.

Unreportable Catastrophic Error Pins:

SERR — Enables/disables the pulling of the SERR interrupt pin upon unreportable catastrophic error.

INTO — Enableg/disables the pulling of the INTO interrupt pin.upon unreportable catastrophic error.

INTB — Enables/disables the pulling of the INTB interrupt pin upon unreportable catastrophic error.

Per Port Parameters

Half/Full Swing — Ports are now configured to support full swing by default. Note that for Jaguar boardsrev1.1 there
isacompliancy problem related to thisfeature. It is recommended to set it to “ half swing”.

Tx Pre Emphasis— Controls enabling / disabling pre-emphasis amplifier. Disabled by default.
Enable Equalization — Controls enabling / disabling the ports' equalization. Disabled by default.

Interrupt Coalescing Delay — Minimum delay between two consecutive interrupts generated by the HCA (in clock
units).

Expansion ROM — Selecting the Expansion ROM Enable check box enables you to burn expansion ROM. Expan-
sion ROM provides you with a mechanism by which a driver image resides on the card and is read at boot-time.
(Details of Expansion ROM can be found in Section 6.3 ("PCl Expansion ROMs") of the PCI Local Bus Specifica-
tion Revision 2.3

VPD Enable —When selected, enables support for Vital Product Data (VPR).

VPD EEPROM Size — Specifies the amount of EEPROM used for VPD.
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VPD EEPROM Addr — Specifiesthe VPD 12C address.

VDP EEPROM Offset — Specifies the offset on the EEPROM from which firmware starts to read the VDP (the
address should be word aligned).
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2.3.6 Settingthe HCA Parameters

Thefollowing HCA tab enables you to specify how InfiniHost operates asan HCA and how it reportsitself to system
sweep.

Eile Help

g =E B

ADAPTER | HCA IIEI | PekPcix | PLL | DDR | sPD | MTU | Fw |
HCA Ildentification

HC A Device ID IDx5a44 3: | HCa Revision 1D IDxa‘I 3:

HCA SubSystem ldentification

HC A Yendor ID |><15b3 3:

| Auto i I ?A Auto
SubSystem Wendor D |0<15kb3 i v SubSystem Device D [0x5ad4 =l v
HCZA BB MHZ Capable I |

User Access Region Definitions

Logz UAR Size (in pages) I‘I‘I 3: |

System Page Definitions

Loge of System Page Size m
TPT Mapping Definitions

TPT Map 4 = A |
SRQ support

SR enahle I |

Log max SRQ 10 = |

This screen enables you to specify the following fields:

HCA Vendor 1D —Mellanox HCA Vendor ID included in device headers and reported to the system sweep process.
Vendors using InfiniHost silicon on their own boards may modify this parameter and specify their ID provided by
|EEE.

HCA Subsystem Vendor | D — Mellanox subsystem Vendor ID included in device headers and reported to the system
sweep process. Vendors using InfiniHost silicon on their own boards may modify this parameter.

De-selecting the Auto check box enables you to override the automatic calculation of the value of thisfield and to
manually set the value.
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HCA Device D —Méellanox InfiniHost Device ID included in the device headers and reported to the system sweep
process. Vendors using InfiniHost silicon on their own boards may modify this parameter.

HCA Subsystem | D — Mellanox subsystem HCA 1D included in device headers and reported to the system sweep
process.

De-selecting the Auto check box enables you to override the automatic calculation of the value of thisfield and to
manually set the value.

HCA Revision ID — Mellanox InfiniHost Revision ID. Vendors using InfiniHost silicon on their own boards may
modify this parameter.

HCA 66MHZ Capable — When selected, reports to system sweep process that the Mellanox HCA handles a fre-
quency of 66MHZ.

Log2 UAR Size (in pages) — Specifies Log2 of the Maximum Number of UARS (see the InfiniHost Programmer’s
Reference) to be used to access the device.

L og2 of System Page Size — Log2 of the minimum page size supported in the system.  This parameter is used by
InfiniHost to segment PCI/PCIX bursts.

TPT Mapping Definitions - Determines the indexing method of the TPT translation'cache entries. When accessing
the translation cache, you need to select the index and tag bits from the vector defined by virtual address[63:0],
Lkey[31:0]. This register determines which bits of the vector go into the tag and which into the index.

The values available in the select box specify the following:

Table 3 - TPT Mapping Definition

Value Indexing Method

0 index={ Lkey[7:0]};
tag={ VA[51:0],Lkey[31:8]}

1 index={ VA[O],Lkey[6:0]};
tag={ VA[51:1],Lkey[31:7]}

2 index={ VA[1:0],Lkey[5:0]};
tag={ VA[51:2] L key[31:6]

3 index={VA[2:0],Lkey[4:0]};
tag={ VA[51:3],L key[31:5]

4 index={VA[3:0],Lkey[3:0]};
tag={ VA[51:4] L key[31:4]

5 index={VA[4:0],Lkey[2:0]};
tag={ VA[51:5],Lkey[31:3]

6 index={ VA[5:0] ,Lkey[1:0]};
tag={ VA[51:6] Lkey[31:2]

7 index={ VA[6:0],Lkey[0]};
tag={ VA[51:7],Lkey[31:1]

8 index={ VA[7:0]};
tag={ VA[51:8],Lkey[31:0]

9 index={VA[ 4] Lkey[6:0]}:
tag={ VA[51:5] VA[3:0] L key[3L1:7]
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Table 3 - TPT Mapping Definition (Continued)

Value Indexing M ethod
10 (a) index={ VA[5:4],Lkey[5:0]};
tag={ VA[51:6],VA[3:0],Lkey[31:6]
11 (b) index={VA[6:4],Lkey[4:0]};
tag={ VA[51:7],VA[3:0],Lkey[31:5]
12 (c) index={ VA[7:4],Lkey[3:0]};
tag={ VA[51:8],VA[3:0],Lkey[31:4]
13 (d) index={ VA[8:4],Lkey[2:0]};
tag={ VA[51:9],VA[3:0] ,Lkey[31:3]
14 (e) index={VA[9:4],Lkey[1:0]};
tag={ VA[51:10],VA[3:0],Lkey[31:2]
15 (f) index={ VA[10:4], Lkey[O]};
tag={ VA[51:11], VA[3:0],Lkey[31:1]

De-selecting the Auto check box enables you to override the automatic cal culation:of the value of thisfield and to
manually set the value.

SRQ Support

SRQ enable — When selected, enables support for Shared RQs. (Selected by default; enabled with 1024 SRQs.)

Log max SRQ —Log2 of the maximum number of SRQs:
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2.3.7 Setting the | B Parameters
The following IB tab enables you to:

e Specify how the InfiniHost HCA identifies itself asan IB node to the Subnet Manager (SM).
» Definethe HCA's IB connect capabilities.

R EE| B

ADAPTER | HCA | IB IF'CI;’F'CI}{ | PLL | DOR | sPD | MTU | Fw |

1B Identification

IEEE “endar ID |E|>-<2|:EI 3: Device IO |231E|8 3:

Rewision 1D IElxa1

MHode Parameters

Base “ersion 1 = Class Yersion |1 3:
Mode Type Hiza, Mum of Ports |2 3:
Laogz Partition Capahility IE 3:

Mode Definitions

Board Serial Humber oD [ = | bt f1 SiE o £ | =0 £

Mode GUID [39:32]  [0=0 2] | mode GUID [31:0] [o0x100d050

SystemimageGUID [39:3E] |0=0

i

SystemimageGUID [37:0] |0=1C

Mode Description IMT231 0& InfiniHost kellanox Technologies

Per Port Parameters

Mumber of Enabled Ports ITWD_F'Drts "I

Ports Width Capability [ link_1x_4x =]

Port #1 Port #2

This tab enables you to specify the following fields:

|EEE Vendor ID —Meéllanox IB Vendor ID. This parameter is part of the Node Information that may be queried by
the Subnet Manager (SM).

Device ID —Meéllanox IB Device ID. This parameter is part of the Node Information that may be queried by the Sub-
net Manager (SM).
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Revision ID —Meéllanox IB Revision ID. The parameter is part of the Node Information that may be queried by the
Subnet Manager (SM).

Base Version — Supported MAD Base Version. Thisisaread-only parameter and is part of the Node Information that
may be queried by the Subnet Manager (SM).

Node Type — Type defined by IB. Thisisaread-only parameter and is part of the Node Information that may be que-
ried by the Subnet Manager (SM). (Future revisions will support InfiniHost asa TCA aswell, and this parameter will
then be read-write).

Log2 Partition Capability — Size of Partition Table that is supported by each port. The maximum number of entries
per port in InfiniHost is 64.

Class Version — The supported Subnet Management Class version. Thisis part of the Node information.that may be
queried by the Subnet Manager.

Num of ports— The number of ports, determined by the enabling of ports. The parameter is'part of the Node Infor-
mation that may be queried by the Subnet Manager (SM).

Node Definitions — The Node Definitions section of this tab contains the following fiel dsenabling you to specify the
definition for this InfiniHost node:

Board Serial Number — This serial number is applicable only for Mellanox boards. The number isthe Mellanox
Unique board serial number specified on the S/N sticker on the board. This parameter dynamically sets the Node
GUID accordingly. The sticker’s serial number has the following form:

MTx0xxRDDMMYY-num
where;

xxxxx — The digits of the board ID.

R —Therevision ID, denoted by a capital letter.

DD — Date (day of month)

MM —Month

YY —Year

num — Three-digitnumeral.

The Board Serial Number section has the following box where you specify these components of the serial number:
DD, MM, YY, dash (-) numeral — The date, month, year and numeral listed on the serial number (S/N) sticker
attached to the board. For example: for a board with the serial number S/N MT50320C090702-003, specify the fol-
lowing:

DD =09

MM= 07

YY=02
-003
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NodeGUID — Mellanox 1B HCA Node GUID. The parameter is part of the Node Information that may be queried by
the Subnet Manager (SM). Vendors using InfiniHost silicon on their own boards may modify this parameter while
maintaining the format described next. The format for the GUID is:

CCCC CCEE EEEE EEEE
where;

CCCCCC —The 24-hit field of the company ID (0x002¢c9 for Mellanox), which is specified in the upper left corner in
the |[EEE Vendor ID box.

EEEEEEEEEE — The 40-bit field of the extension, which should be unique per company 1D. These hits are specified
in the following boxes on the tab:

Node GUID[31:0] — The lowest 32 bits of the GUID.

Node GUID [39:32] — The next highest 8 bits of the GUID. (Recall that the highest bits of the GUID are specified in
the IEEE Vendor 1D box.)

For information about burning the GUID settings to the board, see “ To burn the Firmwareimage to NV Memory
(Flash):” on page 59.

Note: An Auto check box islocated next to both the NodeGUID[31:0] and SystemlmageGUID[31:0] fields
(above and below, respectively). De-selecting this box enablesyou to.override the automatic cal culation of
the value of thisfield and to manually set the value.

SystemlmageGUI D[39:32]

SystemlmageGUI D[31:0] — Upper and lower 32 bits of SystemimageGUID of Nodelnfo. Provides ameans for sys-
tem software to indicate the availability of multiple paths to the same destination viamultiple nodes. If you do not
want an indication of the node association, set thisto'zero.

NodeDescription — InfiniHost Node description, which is part of the NodeDescription that may be queried by the
Subnet Manager (SM).

The Per Port Parameters section of the tab displays the following parameters for each port:
Number of Enabled Ports— Number of InfiniHost ports enabled.

Port x Enabled/Disabled — Enables or disables one of the InfiniHost Ports. The Node information given by the
Device (queried by an SM) will reflect the port’s state.

PortGUID — The Port GUID value for each port. The Port GUID isthefirst entry in the GUID table that each port
holds, and may be queried by a Subnet Manager.

Note: An Auto check box islocated next to the fields for the lower 32 bits of the GUID for each port.
De-selecting this box enables you to override the automatic calculation of the value of this field and to man-
ually set the value.

Port width cap — PortWidth supported, as defined by the IB specification. Ports may be opened as supporting either
1x, 4x or both.

Tx Polarity — When set, inverts serial input dataon Lane X of this port. Thisis equivalent to flipping the differential
input of the SERDES. Each hit relates to Lane X, where X = 0,1,2,3.
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Rx Polarity — When set, inverts serial input dataon Lane X of this port. Thisis equivalent to flipping the differential
input of the SERDES. Each hit relates to Lane X, where X =0,1,2,3.

TX Lane Reverse —When set, the seria output data on lane X will be reversed on this port.
RX Lane Reverse — When set, the seria input data on lane X will be reversed on this port.

Phy LED GPIO — GPIO number connected to the LED indicating the physical state of the port.
Log LED GPIO — GPIO number connected to the LED indicating the logical state of the port.

Note: if SelfRefresh modeis enabled, GPIO 13 and GPIO 8 cannat be used for the Phy or Log LED entries.
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2.3.8 Setting the PCI/PCI X Parameters

Thefollowing PCI/PCI X tab enables you to specify how InfiniHost functions with the PCI/PCIX interface and how it
reports itself to system sweep.

_E_ile.ﬂelp

|HE EE &

ADAPTER | HCa | 1B | PCIPCIX IF'LL | ooR | sPD | NTU | Fw |

I : -
I == |

¢ The default valu I max Memory read bytecount field has been changed to O (reporting 512 byte
page size, IX specification). A value (4) has been added for backwards compatibility (select-
ing4r size of 4K, and thisfield is read-only; this previously was default behavior).

PCIX Bridge Vendor|D — Mellanox Bridge PCIX Vendor 1D included in device bridge headers and reported to the
system sweep process. Vendors using InfiniHost silicon on their own boards may modify this parameter.

PCIX Bridge Device I D —Mellanox Bridge PCIX Device ID to be presented in the device bridge headers. This
parameter may be modified upon avendor using InfiniHost Silicon on its own board.

PCIX Bridge Revision ID —Mellanox Bridge PCIX Revision ID reported to the system sweep process.

PCIX Bridge 66 MHZ Capable—When selected, reports to system sweep process that the Mellanox HCA handlesa
frequency of 66MHZ.
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PCI X Bridge new capability list enable — Displays whether the new capability list is enabled.

PCI X max outstanding reads on PCI Bridge — Sets the maximum number of read requests that can be outstanding
on the PCI/PCIX bridge. It has been observed that most systems work optimally with 2 outstanding reads for PCI and
2 for PCIX. For the ServerWorks PCI chipset (HE/LE), it has been observed that the max outstanding reads for PCI is
1. Default settings will be these optimal values. However, any value may be forcibly set with the InfiniBurn tool by
selecting any value other than Default.

Bridge Device Enable — Enables/disables the on-chip PCI bridge. To disable the PCI bridge, do the following:

1. Inthe HCA tab, modify the LOC2 UAR size parameter so that the size of UAR memory will equal that of the
DDR memory. For example, for 256M DDR, set the value to 16 since UAR sizeisin units of pages, page=4K,
2716* 4K=256M).

In the PCI tab, deselect the Bridge Device Enable check box.

After burning FW with these options, you must execute afull reboot of the PC.
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2.3.9 Settingthe PLL Parameters
The following PLL tab enables you to specify the system clock parameters.

PLL DMU Clock Configuration
Bypass I | Output Enable # I~ | Enable Testing Signal Out I~
Output Divider (0D [i 2] | Divider Denominator (%) [§ 2] | Divider Numerstor (5[50 2]

Bypass Input Divider (BFNR) T

DRAM Frequency (x2) Fregquency Dutpulﬁ4 E
PLL Reference Clock Configuration
LDV i s o Enable Testing Signal Out ™
Bypass j=

FLL PCIClock Enable Testing Signal Out |I] E

FLL Stabilization Time  [100 |

~

This tab enables you to specify the following parameters:

Clock Rate Divider — When EEPROM/Flash is present, thisfield setsthe serial clock rate for reading the remaining
part of aPLL configuration record.

The PLL Core Clock Configuration section of thistab contains the following fields:

Bypass — When this button is selected, the DDR memory controller clock is bypassed. Thisis used only in special
debug modes.

Output Enable #— When selected, enables core clock output.
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Enable Testing Signal Out —When selected, enables testing of the signal output, in order to sample core clock signal
on the board through a dedicated pin. The sampled signal is half the output frequency.

Output Divider (OD) — Divider used to calculate board core clock. The default value for this parameter is deter-
mined by the Board type selected in the Adapter tab. The value for Cougar and Jaguar boardsis 1.

Divider Denominator (R) — Specifies the divider denominator used to calculate the board core clock. The default
value for this parameter is determined by the Board type selected in the Adapter tab. The value for Cougar and Jaguar
boards is 6.

Divider Numerator (F) — Specifies the divider numerator used to calculate the board core clock. The default value
for this parameter is determined by the Board type selected in the Adapter tab. Desel ecting the Auto check box dis-
ables this default and enables you to set the parameter value. The value for Cougar and Jaguar boards is-36.

Core Clock Frequency Output — Core clock that is used in InfiniHost. The default value for. thisparameter is deter-
mined by the Board type selected in the Adapter tab. The value for Cougar boardsis 157; for Jaguar.boards, 156.

The PLL DMU Clock Configuration section of thistab contains the following fields and buttons:
Bypass —When this button is selected, the DMU clock is bypassed. Thisis used only in'special debug modes.
Output enable — When selected, enables DRAM clock output.

Enable Testing Signal Out —When selected, enables testing of the'signal output, in order to sample DMU clock sig-
nal on the board through a dedicated pin. The sampled signa is half-the output frequency

Output Divider (OD) — Divider used for the calculation of the DM U clock.

Divider Denominator (R) — Divider denominator used for the calculation of the DMU clock.

Divider Numerator (F) — Divider numerator usedfor-the calculation of the DMU clock.

DRAM Clock Frequency Output — The frequency (MHZz) of on-board DIMMSs. The initia value is Oxffffffff.

The PLL Reference Clock Configuration section of this tab contains the following fields and buttons:

LDIV — Setsthe ratio between the frequency of the pins of an external reference clock and the SERDES differential
clock. The default value for this parameter is determined by the Board type selected in the Adapter tab. Deselecting

the Auto check box disablesthis default and enables you to set the parameter value.

Bypass — When thisbutton is selected, the PLL reference clock is bypassed. Thisis used only in special debug
modes.

Enabletesting signal out —When selected, enables testing of the signal output, in order to sample the PLL reference
clock signal on the board through a dedicated pin.

PLL PCI/PCIX Clock Enable Testing Signal Out —When selected, enables testing of the signal output, in order to
sample the PLL PCI/PCIX clock signal on the board through a dedicated pin.

PLL Sabilization Time— Specifiesthetime, in units of external clocks, multiplied by 1024. Thisisrequired for sta-
bilizing internal PLLs.
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2.3.10 Setting the DDR Parameters
The following DDR tab enables you to define to the InfiniHost device the DDR memory attached to the board.

ECC Mﬂde,l ECC_Detection ‘!I

Auto Precharge Mode I MNo_aAutoPrecharge i]

Periodic Calibration

Calibration Periad |D -3', Calibration Mode I Destructive v] |

DDR cmd gap

Cmd Gap Ratel IU 5
Cmdl Gap Ratel |IJ El

b |0=E0000000

Thistab enables you ify the following fields:
Log DDR Max Size — Log2 of then maximum size of the DDR.
Note: This parameter enables you to restrict the user to use less memory than the actual size of the DDR.

DDR maximum size (M B) — Translation of DDR maximum sizeto MB. Thisfield isread-only and is determined by
the value specified in the Log DDR Max Sizefield.

ECC Mode: None/Parity/ECC Correction/ECC Detection — Determines the type of the EEC mode on the board's
attached DIMMs.

Auto Prechar ge M ode — Determines the auto precharge mode.
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Calibration Period: in seconds — Periodic calibration time intervals. The value O disablesit.

Calibration Mode: Destructive/NonDestructive— If periodic calibration is enabled, thisisthe DIMMS' calibration
operating mode.

DDR cmd gap

Cmd Gap RateQ — Minimum gap (in clocks) between execution of two requests (RD or WR) from the PCI port.
This value affects performance.

Cmd Gap Ratel —Minimum gap (in clocks) between execution of two requests (RD or WR) from the HCA port.
This value affects performance.

HIDE DDR —When selected, the InfiniHost DDR is hidden from the system BIOS, and read/write operations must
be done through the command interface.

DDR AddressLsb
DDR Address Msb — L east/most significant bits of the specified DDR address space.

Exit SR WAITING PERIOD[DCLK] — Specifies how many dram clocks InfiniHost waits before exiting after Self-
Refresh has been activated.
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2.3.11 Setting the SPD Parameters

The following SPD (Seria Presence Detect) tab enables you to specify SPD addresses and (optionally) SPD parame-
ters on the Flash memory.

For each DIMM slot address (the Slot # fields at the top of the screen), the following values are available:
0x0 - Oxff; — Valid addresses that will cause reading from the SPD EEPROM vial2C.

Note: In the screen shown below, each slot specifies an address in this range, and the values shown are Mel-
lanox default values.

0x100 — Indicates that the DIMM is not present, and therefore no SPD read will be performed.

0x101 — DIMM values will be read from the values manually specified in this tab (64 bytes per DIMM-slot).
SPD Offset — Specifies the offset on the EEPROM from which firmware starts to read the SPD.

SPD 16 bit addr — If set, the address of the EEPROM of the SPD is 16 bits.

Write Only DIMM —If set, the DIMM iswrite only.
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Fila Help

ZEIEEIR

ADAPTER | HCA | 18 | PCKPCIX | PLL | DDR | SPD INTU | Fw |

| »

Per Slot Parameters

dimm0_byte1 IDKD 3

dimm0_byte2 IDxD 3:

Slot 0 Siot #1
SPD Address 050 £ SPD &ddress 52 o
SPD offset 0x0 £ SPD Offsat 00 2
SPD 16 bit addr i SPD 16 hit addr |
WriteCnly DibAM I | WriteCnly Dibdbd I |

Slot #2 Slot 3
SPD Address 051 - SPD Address 53 £
SPD offset 00 & SPD Offset 0 &
SPD 16 bit addr H SPD 16 hit addr I
WriteOnly DIkM I | WriteCinly DIkbA J |

SPD #0

dimt0_byted IDxD 3:

dimt0_byte0 IDxD 3:
dimm0_hyted IDxD 3:

dimm0_bytaf IDxD 3:

dimm0_pyte? IDxD 3:

dimm0_byted IDxD 3:

mmmn_bytes|nxn 3:
d\mmD_byteSIDxD 3:

dimm0_byte10 |0x0 3:

dimm0_byte11 IDxD 3:

dimm0_hyte12 IUxD 3:

dimm0_bytel13 IDxU 3:

dimmi_bytel4 |0x0 3:

dimm0_byte15 IDxD 3:

dimm0_hytel IDxD 3:

dimm0_yte17 IDxD 3:

dimm0_byte1d |00 3:

dimm0_hytel3 IDxD 3:

dimm0_hyte20 IDxD 3:

dimm0_byte?1 IDxD 3:

dimm0_byte22 |0x0 3:

dimm0_hyte23 IDxD 3:

dimm0_hyteZ4 IDxD 3:

dimm0_hyteZ5 IDxD 3:

dimm0_bytaZ6 |00 3:

dimm0_hyte?7 IDxD 3:

Ready

The following table summarizes the byte assignments defined in this tab. For detail about these individual bytes, see
the JEDC Standard no. 21-C specification available from www.jedec.org.

Table 4 - SPD Table

Byte Number Function Described
0 Number of Serial PD Bytes written during module production
1 Total number of Bytesin Serial PD device
2 Fundamental Memory Type (FPM, EDO, SDRAM ...)
3 Number of Row Addresses on this assembly
4 Number of Column Addresses on this assembly
5 Number of Physical Banks on DIMM
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Table 4 - SPD Table (Continued)

Byte Number Function Described
6-7 Data WIdth of this assembly
8 Voltage Interface Level of this assembly
9 SDRAM Device Cycletime at Maximum Supported CAS Latency (CL), CL=X
10 SDRAM Device Access from Clock
11 DIMM configuration type (Non-parity, Parity or ECC
12 Refresh Rate/Type
13 Primary SDRAM Width
14 Error Checking SDRAM Width
15 SDRAM Device Attributes: Minimum Clock Delay, Back-to-back Random Column Access
16 SDRAM Device Attributes: Burst Lengths Supported
17 SDRAM Device Attributes: Number of Banks on SDRAM Device
18 SDRAM Device Attributes. CAS Latency
19 SDRAM Device Attributes: Chip Select Latency
20 SDRAM Device Attributes. Write Latency
21 SDRAM Module Attributes:
22 SDRAM Device Attributes: General
23 SDRAM Device Minimum Clock Cycle at CL X-0.5
24 SDRAM Device Maximum Data Access Time (tac) from clock at CLX-0.5
25 SDRAM Device Minimum CLock Cycleat CLX-1
26 SDRAM Device Maximum Data Access Time (tpc) from Clock at CLX-1
27 SDRAM Device Minimum row Precharge Time (trp)
28 SDRAM Device Minimum Row Active to Row Active delay (trrp)
29 SDRAM Device Minimum RASto CAS delay (trcp)
30 SDRAM Device Minimum Active to Precharge Time (tras)
31 Module Bank Density
32 Address and Command Input Setup Time Before Clock
33 Address and Command Input Hold Time After Clock
34 SDRAM Device Data/Data Mask Input Setup Time Before Data Strobe
35 SDRAM Device Data/Data Mask Input Hold Time After Data Strobe
36-40 Reserved for VCSDRAM
41 SDRAM Device Minimum Active to Active/Auto-Refresh (tRC)
42 SDRAM Device Minimum Auto-Refresh to Active/Auto-Refresh (tRFC)
43 SDRAM Device Maximum device cycle time (tCKmax)

Rev 3.43

Mellanox Technologies



‘ Mellanox Software Tools (MST) User's Manual

Table 4 - SPD Table (Continued)

Byte Number Function Described
44 SDRAM Device Maximum skew between DQS and DQ signals (tDQSQ)
45 SDRAM Device Maximum Read DataHold Skew Factor (tDQSQ)
46-61 Superset information (may be used in future)
62 SPD Revision
63 Checksum for Bytes 0-62

| 53
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2.3.12 Setting the NTU Parameters
The following NTU tab enables you to set parameters of an NTU device that InfiniHost incorporates.

ADAPTER | HCA | 1B | PoyPCI | PLL | DDR | SPD | NTU |FW |

NTU Identification

NTU Wendor ID {01503 4] | NTU Device ID |x5245 2
NTU Revision ID {0z 4] | NTU BB MHZ Capable v
NTU Mode
MTU hode | Disabled =l

This tab enables you to specify the following fields:

NTU Vendor 1D - Mellanox Vendor ID to be included in the NTU device headers and reported to the system sweep
process. Vendors using InfiniHost silicon on their-own boards may modify this parameter.

NTU Device I D —Mellanox Device ID-to beincluded in the NTU device headers and reported to the system sweep
process. Vendors using InfiniHost siliconon their own boards may modify this parameter.

NTU Revision ID —Mellanox-Revision ID to beincluded in the NTU device headers and reported to the system
sweep process. Vendors using InfiniHost silicon on their own boards may modify this parameter.

NTU 66 MHZ Capable—=When this button is selected, Mellanox NTU support of 66MHz is reported to the system
SWeep Process.

NTU Mode: NTU Disabled/Remote M emory/Transparent P2P —Mode of NTU for using InfiniHost as a PCI/
PCIX to IB device for Remote memory access, P2P functionality (primary or transparent).

Note: Not supported in current version.
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2.3.13 Setting the FW Parameters
The following FW tab displays the firmware version and specifies the firmware's use of DDR memory.

IESES ) = B

ADAPTER | HCA | 1B | PCWPCIX | PLL | DDR | SPD | NTU |

F¥ ldentification

MT23108 Revision  |0xal =
kajor Rey ID m Minor Rew 1D m Subminor rey 1D lﬂ
HH 0x17 21| hdbd 017 =l 0x9 —
oo O0xee 21| hbd 0x1 21 g 0xz004 -

RY¥ Memory Area

F'% Area Base Address in DDR IDxD 3: |

F'W Size in DDR 2z = |
F'% Trace Buffer Size (ME) [0x1 2
Mi FW 0

Disahle Yendor Specific MADs o

Thistab contains the following fields:

MT 23108 Revision — Theversion of the InfiniHost device this firmware runs on.

Revisionl D — Firmware revision ID. Thisis aread-only parameter specifying the current firmware version.
HH, MM, SS, DD, MM, YYY — Read-only fields displaying the time/date when the firmware was built.
FW Area Base Addressin DDR — Base address of the firmwareresiding in the DDR.

FW Area Length in DDR —Log2 of DDR memory alocated for InfiniHost firmware. A minimum of 4M bytesis
required. This area should not be accessed by any external device.

FW Trace Buffer Size (MB) — Trace buffer size for all iRISCs. The trace buffer is divided into six parts - one for
each iRISC. The trace buffer residesin DDR memory, and its allocation is in addition to the Firmware required
length.
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Disable Vendor Specific — Enables/disables vendor-specific MAD support.
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2.4 Post-M odification Oper ations

After you have finished modifying/specifying the firmware parameters, you can carry out one of the following opera-
tions for handling the firmware:

» Savetofileal thefirmware parameters (not only those that have been modified) (page 57).
» Savetofilethe entire firmware image (page 57).
* Burnto NV Memory the entire image (page 59).

These operations are described in the following sections.

Note: The above operations are enabled only after loading a board definition file.

2.4.1 Saving Firmwar e Parametersto File

If you want to be able to use the firmware parameters later, and not burn them to the firmware image'now, you can
savethem to afile. You can later load thisfile to reconfigure the firmware parameters. You may:want-to do this after
installing a new firmware rel ease with a different image; you can use thisfile with the saved parameters to modify the
new image so it includes your parameter specifications.

To save the Firmware parameterstofile:

1. From the InfiniBurn tool menu bar, select File | Save. This displays thefollowing dialog box:

Look in: | 3] shomesalexr/projects/Tavorioolstemt’ j Iﬁl

E3 . [ ] Burmnautoui~ [ ] HexValidator.cpp [ LowFile.h [] M¥RAM.h
CICYS [Jcrspaceh [ Hesvalidatorh  [] LowLevelh [ PaRA&MS X
_1 Graphics [ ] Dicth [] ICombaBaxh [ LowkyRAMEepp [] PARFILE t<
CIWEK [ ] Ewidgetcpp ] Image.cpp [ LowNvRaMh  [] Param.cpp
[ ] #image.he=# [ ] EWidgeth [ ] Image.h [ ] ML¥%File.cpp [ Param.h

[ Burn.cpp [ ] Expr.cpp [ ] Irisc.cpp [[] ML¥%Fileh [ ] ParamList.c
[ ] Burn.h [ Exprh [ ] Irisc.h [ ] mT23108.al [ ] ParamList.h
[JBumautaui [ JHexSpinh  [] LowFile.cpp [ ] Makefile [ ] ParamParse
4] | .ﬂ
File name: Save

File type: | 4l Files () = Cancel

2. Browseto the location where you want the file to reside and type in the filename.
3. Click Save.

2.4.2 Saving the Entirelmageto File

You can save one basic firmware imagefile, which includes al your parameter modifications. Thisimage can later be
burnt to NV Memory viathe InfiniBurn tool or viacommand line interface.
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To savethe Firmwareimageto file:

1. From the InfiniBurn tool menu bar, select File | Burn/Write. This displays the following dialog box:

Output

Output file format I Mellanox "I
{* Wirite image to file
Browse | |.ﬁmage1 mix P B

I J |¥ Failsafe mode

MY hemory

ﬂMM Flash | | | e B e AMM
* Fash "
i Bank size: I o12kbytes vI {" EEPROM i
AMM # Banks: |4 3: AMN
W& Sectar size (Kh: |54 3: m&

GUIDs management

Fed Mode: 0002c9000100d4050
Porl: 0002c30001004051
Portz: 0002c2000100d4052
r Syslmage: 29727992977222772

Progress meters
[ ‘Write image =

wemee | [

Status: Ready to write image

Select Write Imageto File.
Select the Output fileformat; The currently supported formats are:
» Mellanox-proprietary. Thisformat enables you to re-read the file later.
* RAW binary. Use thisformat if you planto use FLINT.
* Intel Hex
» Addr/datapairs.

The output file format is affected by whether or not the Failsafe mode check box is selected. Selecting Failsafe
mode saves the full failsafe-enabled image, which contains two identical images and some additional data. In
Failsafe burning, the two images are programmed in sequence, and the second image is programmed only after
the CRC for the first image has been checked. (For complete technical detail about the Failsafe mechanism, see
the application note Programming Flash on InfiniHost.)

4. Click Browse and select an existing file or specify a new file where the image will be saved.
Click Burn.

Mellanox Technologies
Rev 3.43



‘ Mellanox Software Tools (MST) User's Manual

2.4.3 Burning the Firmware Imageto NV Memory

To complete the configuration of your system and bring InfiniHost to its operational functionality, you can use
InfiniBurn to burn the entire firmware image to the NV Memory (Flash) on your board.

To burn the Firmwareimage to NV Memory (Flash):

1. From the InfiniBurn tool menu bar, select File | Burn/Write. This displays the following:

Output.

 Write image to file
4| I " Bum to hoard

Interface: I*** Select *** j ¥ Failsafe mode

NY Memary

M& Flash | | | ey ﬂMM
- * Hash

M Bank size: |512Kbytes v[ " EEPROM -

- M # Banks: |4 3: A‘MN
MM Sector size (Kh): |54 3: AM&

GUIDs management

SN SN SN

¢ Burn new user-defined GUIDs Mode: AR
Portl: Ll e e )
Faortz: HE R e
& Burn device's existing GUIDs At e b e b e e e

Frogress meters
W Burn W Verify

|
| [wwe

Status: Ready to bum

Note: This figure displaysthe screen of the current release of InfiniBurn. The GUIDs management fields of
previous InfiniBurn rel eases differ from those shown here, as follows:

e Thefield “Burn new.user-defined GUIDS’ previously was “Get GUID from previous screen (1B tab)”.
» Thefield “Burn device's existing GUIDS’ previously was “Read existing GUIDs from the device”.

Select Burn to board.

Select Failsafe mode to burn the image using a redundancy mechanism to guarantee the success of writing oper-
ations (even in the event of mid-process failure).

4. From the Interface select box, choose the interface through which the firmware is burnt. The options displayed
are determined dynamically, according to the board and the jumpers on the board. Thelist of options may include
the following:

o /devimst/mt23198 pci_crO — Sets the utility to use PCI memory cycles to directly access the InfiniHost
device. In most cases, thisis the fastest method for burning the firmware.

» /dev/mst/mt23108_pciconfO — Sets the utility to use PCI configuration cycles, rather than using PClI memory,
to access the InfiniHost device.
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« /dev/mst/calibre — Sets the Calibre board as an 12C master to access the InfiniHost device, which burnsto
Flash memory.

« /dev/mst/mt21108_pci_i2cm0 — Sets the system to use the InfiniBridge device as an 12C master to access the
InfiniHost device, which in turn burns to Flash memory.

5. Inthe Memory Type box, either select Flash or (if you have sel ected Expansion ROM on the Adapter tab) select
the Use Expansion ROM check box in the Exp ROM tab.

6. |If Flash, specify the following in the Flash tab:
» Bank size — of each Flash bank.
* Number of banks
 Sector size (kb)
* Number of EEPROMs
7. 1f Exp ROM, specify the following in the Exp ROM tab (in addition to the Flash settings; described above):
e Theexternd file that contains the content for the expansion ROM.
8. Inthe GUIDs Management box, you can select how InfiniBurn manages GUIDs.

» To keep the existing GUIDs on the device, select the Burn device's exisitng GUI Ds check box. InfiniBurn
will read the existing GUIDs, and burn them to board again.
Note: It is possible that GUIDs burned to a board with previous versions of InfiniBurn cannot be burned to
board again with this option; attempting to do so may generate an error. If you receive this error, specify the
GUID settings in the | B tab and retry this operation. (For more detail. about the GUID settingsin the IB tab,
see “ Setting the |B Parameters’ on page 40.)

 To burn to the board GUIDs that have been defined (in the IB tab) but not previously burned to the device,
select theBurn new user-defined GUI Ds check box. (For more detail about the GUID settingsin the I B tab,
see “ Setting the IB Parameters’ on page 40.)

9. Optionaly, to specify that after the burning is complete, the InfiniBurn tool checks that the image actually
matches the one burnt to the board, select the Verify check box.

10. Click Burn.
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3infinivision Tool

3.1 Supported Platforms
See “ Supported Platforms and Operating Systems' (page 13).

3.2 Overview

Mellanox supplies the infinivision tool with the InfiniHost MT23108 device. infinivision provides compact and con-
venient viewing of the modules, registers and sub-fields accessible from the CR bus. infinivision can be used to
directly edit CR values described in the InfiniHost Programmer’s Reference Manual (PRM), such as host command
interface registers.

3.3 Installation and Setup

The InifiniVision tool is part of the InfiniHost Tool Kit package, whose requirements and installation procedure are
described in “Mellanox Software Tools (MST) Installation’ (page 13).

3.4 Operation

The operations of the infinivision tool are described in the following sections:

o Start theinfinivision tool (page 61).

 Select the device interface for accessing the registers of the InfiniHost device (page 62).
» Specify the notation (decimal or hex) infinivision displays (page 63).

» Select aregister (page 63).

* Modify register values (page 63).

» Save CR space and other values to an.external file (page 64.)

» Monitor fields in the Watch window (page 64)

3.4.1 Sart theinfinivision Tool

The MST driver must be started-prior to running infinivision tool. To start infinivision:

o Start the MST driver (mst start or mst restart).
e Enterinfinivisi on atthecommand line.

This command displays the following window.
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Figure 1: HCA Command Interface
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3.4.2 Select the Device Interface to Accessthe InfiniHost Device
After infinivision has been started, you can select the interface used to access the registers of the InfiniHost device.

To select the deviceinterface to accessthe deviceregisters:

» From the select box (at the top and center of.the window), select the device interface used to access the device

registers.

The interfaces available in the select list are determined dynamically by the MST driver. The following interfaces

may be available:

* mtusb —enables access viathe 12C interface.

e mtusb-1 - an improved version of mtusb.

mt23108 pci_cr0 — enablesaccess viathe PCl interface

mt23108_pciconfO— enables access viathe PCI interface in the case where the on-board EEPROM has intention-

ally been disabled (EEPROM _disable jumper is set). Thisistypically doneif the firmware image has been serverly
corrupted and normal boot is not possible. Before selecting this interface, you need to do the following:

1. Shut down and disconnect the system.

2. Remove the Mellanox board.
3. Connect the GP5 jumper.
4. Reconnect the board and reboot.
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3.4.3 Specify the Notation Displayed

You can set the infinivision graphical interface to display values (in the “Value” and “ Shadow” columns) in either
decimal or hexadecimal notation, as follows:

To select the notation displayed.

 Click the Hex Dec Display button at the top of the window to toggle between decimal and hexadecimal notation
for the values listed in the Value and Show columns.

3.4.4 Select a Register

Theinfinivision tool automatically reads the registers and the fields of the InfiniHost device through the device inter-
face selected. (The procedure to select the device interface is described above, in “ Select the Device Interface to
Accessthe InfiniHost Device” on page 62. These registers and their associated fields are displayed in theinfinivision
navigation pane (on the left side of the screen).

To choose the register and fields you want to read or modify, expand the tree of the navigation pane and select the
specific register to display.

To facilitate navigation among the different registers and fields, the infinivision utility includes a bookmark mecha-
nism. Bookmark a particular register and return to the display for this bookmarked register at alater time, as follows:

To create and use bookmarks.

1. Whiletheregister to be bookmarked is selected, click the bookmark (book) icon located to the right of the Loca
tion list box.

2. Return to abookmarked register by selecting a bookmark from'the drop-down list opened by the arrow next to
the bookmark icon.

3.4.5 Modify Register Values

The proceduresto set and modify register values involve the “ Shadow” mechanism —abuffer storing specified values
until they are applied viathe Apply button.-Theimain screen of the infinivision interface contains a column labeled
“Shadow,” where the specified values are displayed in green before they are applied (written) to the register, after
which they are displayed in black.

Theinfinivision utility enablesyou to view and modify the values assigned to registers and subfields of the InfiniHost
device. You can:

 Load the default value of .a particular register field to the Shadow column.
» Load the default valuesfor all fields of aregister to the Shadow column.
 Load the values from a previoudly saved file to the Shadow column.

» Modify register values, using the values in the Shadow column.

» Dump al CR space registersto afile.

+ Saveall Shadow valuesto afile.

To load to the Shadow column the default value of a particular register field:

1. Placethe cursor in the field (the row) whose default value is to be loaded.

2. Right-click and select L oad Default value to Shadow.
This writes the value to the Shadow column, where it is displayed in green.
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To load to the Shadow column the default values of all the fields of a register:

1. Placethe cursor in afield of the register whose default values are to be loaded.

2. Right-click and select Load ALL default valuesto Shadow.
This writes the values to the Shadow column, where they areis displayed in green.

To load values from a previoudy saved file to the Shadow column:

Place the cursor in afield of the register whose default values are to be loaded.

2. Select File| Import Shadow from the menu bar. This displays the Import Shadow from select box, enabling you
to browse to the file (* .temt) you want to import.

3. Thiswrites the values to the Shadow column, where they areis displayed in green.
To modify the values contained in a register.

 Click the Apply button located at the top of the screen.
This applies the value displayed in the Shadow column to the Value column and writes it to the hardware register.
This changes the Shadow column entry to black.

To dump the entireregister spaceto afile.
1. Select theinterface for accessing the device registers (as explained above, in “To select the device interface to

access the device registers:.” on page 62.
2. Select File| Dump All Valuesto File... This displays the Select.tar get file for CR space dialog box.

Browseto or type in afile name.
Click the Save button.

To save all Shadow valuesto afile.

1. Select theinterface for accessing the device registers (as explained above, in “To select the device interface to
access the device registers.” on page 62.

Select File | Save Shadow... This displays the Export Shadow by Address dialog box.
Browse to or type in afile name.
Click the Save button.

3.4.6 Monitor Fieldsin the Watch Window

The Watch window of at the bottom of the infinivision screen enables you to monitor fields of different nodes simul-
taneously. infinivision additionally enables you to set the Watch window automatically to update itsdisplay fivetimes
a second, and to save the values of the watch window to file.

To display the Watch window:

» Select Display | Watch from the menu bar.

To set the Watch window to update its display automatically:

» Select Display | Watch timer updates from the menu bar.
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To save the watch window valuesto file:

» Select File| Save Watch Valuesto File... from the menu bar. This displays adialog box where you specify/browse
to the file where the watch values are saved.

To save the watch window Field namesto file:

Select File | Save Watch Configuration to File... from the menu bar. This displays a dialog box where you specify
the name of watch configuration file.

To restore the watch window Fieldsfrom file:

Select File | Restore Watch Configuration from File... from the menu bar. This displays a dialog box where you
specify the name of watch configuration file whose fields you want to monitor.

Mellanox Technologies
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4 itrace Utility

4.1 Supported Platforms
See “ Supported Platforms and Operating Systems' (page 13).

4.2 Overview

TheiTrace utility prints trace messages generated by iRISC processors of the InfiniHost device. These trace messages
inform devel opers of software drivers about internal status, events, critical errors, etc., for each iRISC. Trace mes-
sages generated by iRISCs are stored in packed format in the trace buffer (usually allocated in DDR).

TheiTrace utility both extracts and displays these messages.

iTraceis acommand line application, controlled by command line parameters. It prints trace messages in text format
to the console.

4.3 Installation and Setup

TheiTrace utility is part of the MST toolkit, whose requirements and installation procedure are described in “Méll-
anox Software Tools (MST) Installation’ (page 13).

4.4 Operation

You can run the iTrace utility only after the debug firmware had been loaded and the SYS ENABL E command had
been executed.

Note: You can execute the " System Enable".command manually, as you may want to do if you want to run
i Trace without the driver.

1. Write 0x00800001 to CR-Space register 0x80698
This can be done with mwrite, asin the following example:
fusr/mst/bin/mwrite /dev/imst/mt23108_pci_cr0 0x80698 0x00800001

2. Read the value from same address (0x80698). If you get 1, the SY SENA isOK
This may be done by mread, for example:
/usr/mst/bin/mread /dev/mst/mt23108_pci_cr0 0x80698

The MST driver must be started prior to running i Trace tool. To start iTrace:

o Start the MST driver (mst start or mst restart).
o  Enter the following command:

i Trace [options...] | R SC_NAME
where;

IRISC_NAME —istheiRISC whose traces are to be printed. This can be specified once anywhere in the command
line as a special option without the leading hyphen. For example:
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itrace ntu -w
itrace -w ntu

i Trace recognizes the following iRISC names:;

e exus
e exur
e tcu

. tpt

* opc
* ntu

[options] can specify any of the following:

-h, --help — Displays help about i Trace usage.

-m, --mask=TRACE_MASK — Sets the Trace Mask.

To enable generating trace messages for iRISC, the trace_mask register must be set according to the specifica-
tionsin the “Driver Debug Hooks' chapter in the InfiniHost Programmer’s Reference Manual (PRM). Setting /
clearing bits of the trace_mask register enables/disables generating specific types of trace messages. The
TRACE_MASK parameter must be a hexadecimal or decimal number and'its value will be written into the
trace_mask register. Changing trace_mask will not change or remove messages previoudly stored in the trace
buffer, so disabled types of messages still can be displayed by iTrace if.they were previously generated.

Example: it race exur —m OxFFO

itrace -mrOXfffffffff tcu

This generates output regarding the Sequence numbers, timestamps, and records of operations, such as the following:

IRISC Trace Viewer (Mellanox Mr23108/1nfini Host, V3.10, Jan 16 2003 15:53:03)

INFQ. receive ipc fromirisc 4 opcode=0x01 #Dat a- dwor ds=7

I NFO | PCdat a[ 00] =0x00000000

I NFQ . | PCdat a[ 01] =0x00000000

I'NFQ « I'PCdat a[ 02] =0x00000010

| NFO' | PCdat a[ 03] =0x00000000

I'NFO | PCdat a[ 04] =0x00000000

I NFO | PCdat a[ 05] =0x00200f 90

I NFO | PCdat a[ 06] =0x00800023

25b9b47h) CVMD IF: cndif _initiator: got comand QpCode=0x23 Event? 0. will use

00000000
00000000
00000010
00000000
00000000
00200f 90
00800023

mdi f _conmitter: CMD F_DO _CVDPROLOG

FW Ver si on: 1.0000. 18 15/ 04/2003 10: 20: 59
(00000001 25b9a565)

(00000002 25b9a7df)

(00000003 25b9a859)

(00000004 25b9a8d2)

(00000005 25b9a94b)

(00000006 25b9aalc)

(00000007 25b9aad7)

(00000008 25b9aba2)

(00000009

ptr 0xO0x11e374 for HCR

(0000000a 25b9b66a) DEBUG ...[000]:
(0000000b 25b9b6ec) DEBUG ...[004]:
(0000000c 25b9b766) DEBUG ...[008]:
(0000000d 25b9b7df) DEBUG ...[00c]:
(0000000e 25b9b890) DEBUG ...[010]:
(0000000f 25b9b95a) DEBUG ...[014]:
(00000010 25b9ba25) DEBUG ...[018]:
(00000011 25b9cc53) CVMD IF: ¢
(00000012 25b9cedc) CVD_IF: CWVD_IF:

conf _speci al _qp: conf _qp_num=0x10,
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speci al _gp_num=0x000000
(00000013 25b9dee8) MAD: init_traps for port 1
(00000014 25b9e342) MAD: init_traps for port 2

-w, --wait — RunsiTracein wait mode. i Trace will exit only if you press <Ctrl-C>. Thisis not the default behavior of
i Trace. Without the —w option, i Trace will exit if there have been no new tracesin the last 0.5 seconds.

-d, --d=DEVICE — Specifies the name of the MST device driver for accessing the cr-space. The default valueis:
/dev/imst/mt23108 pci_cr0. Thisoption is useful for accessing trace buffers through 12C devices.

To run iTrace viathe | 2C interface, use this option to specify the following:

--d=device, where the device is an I12C device (such as InfiniBridge, or Caliber).
--noddr — Sets i Trace not to directly access DDR for reading the trace buffer but to use the NSI. Gateway instead. By

default, i Trace access DDR directly. If cr-space device specified in the —d parameter is one of the I2C devices, —noddr
is switched on.

--no-propel — SetsiTrace not to animate the propeller in wait mode (-w option ):'By:default, animation is enabled.
-v, --version — Prints version and exits

-C, --color — Enables color in trace output.

-D, --dump — Dumpsthe trace buffer and exits. This option isuseful.for debugging i Trace — it dumps the contents of
the trace buffer in row format.

Note: Typing - - hel p at the command line displays manual pages describing the syntax of the i Trace util-
ity.
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5 FLINT Utility

5.1 Overview

The FLINT (Flash interface) utility enables you to burn from command line the Flash memory from abinary image
(which may be prepared previously with the InfiniBurn tool). The FLINT utility also enables you to execute various
operations on Flash memory from the command line. You can read/write specific words from/to Flash memory or
change the GUIDs of a binary image previously prepared (with the InfiniBurn utility).

Note:

The FLINT utility does not keep the existing GUID (as does the InfiniBurn tool), which you need to specify.
See below, in “Burning the Entire Flash from a Raw Binary Image” on page 73, for the'syntax for specifying
the GUID.

Burning with the FLINT utility is not Failsafe.

The FLINT utility is supplied with its source code, which can serve asareference for customer modifica-
tions.

5.2 Installation and Setup

The FLINT utility is part of the MST toolkit, whose requirements and install ation procedure are described in Mell-
anox Software Tools (MST) Installation (page 13). The MST.installation copiesthe FLINT tool to /usr/mellanox/bin.

5.3 Usage

flint [switches...] <command> [ paraneters...]

5.3.1 Switch Description
-bsn <BSN> - Méllanox Board Serial Number (BSN). Valid BSN format is:
M Txxxxx[-] R[xX]ddmmyy-nnn[-cc]
Commands affected: burn

-d[evice] <device>- Device flash is connected to.
Commands affected: all

-guid <GUID> - Basevaue for up to 4 GUIDs which are automatically assigned the following values:
guid ->node GUID
guid+1 -> portl
guid+2 -> port2
guid+3 -> system image GUID.
Commands affected: burn
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-guids <GUIDs...> -4 GUIDs must be specified here. These GUIDs will be assigned to:
node, portl, port2 and system image GUID respectively.
Commands affected: burn

-h[elp] - Prints this message and exits

-i[mage] <image> - Binary imagefile.
Commands affected: burn, verify

-nofs - Burn image not in failsafe manner.

-gilent] - Do not print burn progress flyer.
Commands affected: burn

-y[es] - Non-interactive mode. Assume the answer "yes' to all questions.
Commands affected: all

-vsd <vendor-specific-data> -A V SD string, composed of up to 208 characters, will be written to the VSD
section in the flash. If not specified,.the current VSD will be preserved.

-psid <Parameter-Set-ID> - The PSID string, composed of up to 16 characters, indicates the FW parameter
which was used for the image generation. If not specified, current PSID will be
preserved.

5.4 Operation
The FLINT utility enables you to do the following operations:

Burn entire flash from raw-binary image (page 73).

Read one dword from flash (page 74).

Write one dword.to flash (page 74).

Write one dword to.flash without sector erase (page 74).
Erase a sector (page 75).

Verify entire flash (page 75).

Query miscellaneous FW and flash parameters (page 75).

The MST driver must be started prior to running flint tool. To start flint:

Start the MST driver (mst start or mst restart).
Enter the following command:

flint -d <devi ce> <comuand> [ paraneters...]
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The following sections provide the command line syntax for each of the FLINT utility operations, together with an
example of its use.

5.5 Burning the Entire Flash from a Raw Binary Image
The FLINT utility enables you to burn the Flash from a binary image.
Note: You can prepare this binary image with the InfiniBurn utility, by doing the following in the Output
window:
» Select Writeimage to file.

e Select RAW binary in the Output file format field.
» Click the Write image to file button.

To burn theentire Flash from araw binary image, usethe following command line;
flint -d <device> b file [QUID...]

where:

device — Device on which the flash is burned.

file— Name of theimagefile.

GUID (optional) — One or four GUIDs.

If 4 GUIDS are present here, they will be assigned asnode, port1, port2 and system image GUIDs,

respectively.

If only one GUID is present here, it will be assigned as node GUID. Itsvalues +1, +2 and +3 will be assigned as
portl, port2 and system image GUID, respectively.

If nothing is present here - no GUIDs will be changed.

Note: The GUID may be defined as 16-digit-hexadecimal numbers with any delimiter between them. If less
than 16 digits are provided, |eading zeros will be inserted.

Examples:

flint -d /dev/nst/m 23108 pci_cr0 b imgel. bin 12345678deadbeef

This burns flash fromthe "imagel.bin" file, and assigns Node UID to 12345678deadbeef, portl GUID to
12345678deadbefO, port2 GUID to 12345678deadbef1 and system image GUID to 12345678deadbef12

flint -d /dev/nst/m 23108 pci_cr0 b imagel. bin 12: 34:56: 78: de: ad: be: ef
12, 34,56, 78, de, ad, be, e0 34.56. 78. de. ad. be.e2 '56 78 de ad be e5’

This burns flash from the "imagel.bin" file and assigns Node GUID to 12345678deadbeef, portl GUID to
12345678deadbee0, port2 GUID to 00345678deadbee? and system image GUID to 00005678deadbe5
flint -d /dev/nst/nm 23108 _pci_cr0 b imagel. bin

This burns flash from the "imagel.bin" file and does not change GUIDs—i.e., assigns them as they are presented
in the image.
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5.6 Reading a Word from Flash
Toread one dword from Flash memory, use the following command line:
flint -d <device> rw addr
where;
device — the device the dword is read from.
addr — the address of the word to read.
Example:

flint -d /dev/nst/nt 23108 pci_cr0 rw 0x20

5.7 Writing a dword to Flash

Towrite one dword to Flash memory, use the following command line:
flint -d <device> ww addr data

where:

device — the device the dword is written to.

addr — the address of the word to write.

data — the value of the word.

Example:

flint -d /dev/nst/nt 23108 _pci.conf0l ww 0x10008 Ox5a445a44

5.8 Writing a dword.to'Flash Without Sector Erase

To write one dword to Flash memory without sector erase, usethe following command line:
flint -d <device> wwne addr data

where;

device — the device the dword is written to.

addr — the address of the word to write.

data — the value of the word.

Example:

flint -d /dev/nst/ nm 23108 pci _cr0 wwne 0x10008 Ox5a445a44
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Note that aresult may be dependent on the Flash type. Usually, bitwise and between the specified word and the previ-
ous Flash contents will be written to the specified address.

5.9 Erasing a Sector

To erase a sector that contains a specified address, use the following command line:
flint -d <device> e addr

where:

device — the device the sector is erased from.

addr —the address of aword in the sector that you want to erase.

Example:

flint -d /dev/nst/ nmusb e 0x1000

5.10 Verifying the Entire Flash

To verify the entire Flash, use the following command line:
flint -d <device> v

where:

device — the device the sector is erased from.

Example:

flint -d /dev/nst/musb v

5.11 Query FW and-flash parameters

To query miscellaneous FW and flash parameters, use the following command line:

flint -d <device> q
where:

device — Device on which the query is run.
Example:

flint -d /dev/nst/mnm 23108 _pci _cr0 query
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6 mstdump Utility

6.1 Overview

The mstdump utility dumps device internal configuration data. The data can be used by mellanox engineers for hard-
ware troubleshooting.

6.2 Installation and Setup

mstdump is part of the MST toolkit, whose requirements and installation procedure are described in Tools
Installation (page 14). The installation copies the mstdump utility to /usr/bin.

6.3 Operation

The MST driver must be started prior to running mstdump tool. To start mstdump:

e Start the MST driver (mst start or mst restart).
e Enter am mstdump command that complies with the following command syntax:

mstdump <device file> > <dump file>
Example:
[root @wW ab20 root]# mstdump /dev/mst/mt23108. pci_crO > mt23108.dmp

This dumps the internal configuration data of the device mt23108_pci_cr0 into the file mt23108.dmp.
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Part Il: InfiniScalelll Software Tools and
Utilities

The InfiniScale 111 MT47396 software tool set consists of the following:

» “is3burn EEPROM Management Tool’ (page 81)
» “is3infinivision’ (page 85)

“is3itrace Utility’ (page 91)

“i2c Utility’ (page 93)

“isw Utility’ (page 95)
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7/ 1s3burn EEPROM Management Tool

7.1 Overview

Theis3burn tool enables you either to burn a firmware image to the EEPROM residing on your InfiniScale |11 board
or to save an EEPROM image to file for future use.

Prior to running this tool, the MST Driver must be started (mst start or mst restart).

7.2 Syntax

i s3burn { OPTI ONS}

The following OPTIONS may be specified in an arbitrary order. All options may be used.in abbreviated form, but the
abbreviation must be unique.

-silent — Print errors only.

-help — Print help message and exit.

-nowarn — Suppress some warnings.

-simulate — Simulate a burn process, but do not actually burn, even when the -burn option is specified.
-noverify — Do not verify EEPROM after burning.

-nofs— Do not create a Fail Safe image. If this option is not specified, a Fail Safe image is created by defaullt.
-version — Print is3burn version number and exit.

-noread — Do not read image from board in order to obtain GUIDs. By default, the imageis read.

-fw <FW image filename> — Specify the Mellanox-supplied FW imagefile.

-conf <input config file filename>— Specify user-configureable (.INI) file (See Note 2 below). See Appendix on
page 129 for description of initiaization file.

-wrconf <output configfile filename> — Write user-configureable (.INI) file with updated val ues.

-burn <device> — Burn to specified device. The device list can be obtained by running the MST st at us command.
-image <input EEPROM image filename> — Specify an input EEPROM image.

-wrimage <output EEPROM image filename> — Write an EEPROM image to the specified file.

-reindeer — The target board is MTS2400 (Reindeer).

-format <output EEPROM image format> — Output image format. May be BINARY, DWORDS, or IMAGE. The
default isIMAGE.

-GROUP.PARAM <Value> — Set the value of the specified parameter. Available parameters are determined by the
firmware and can be seen in the configuration file generated by the -wrconf command. (See notes below).
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Notes.

1

Some parameters of the -GROUP.PARAM option will not take effect unless the -noread option is specified. These
parameters are Special.sysimage GUID, Special.node_descr, and Special.Node GUID.

Command line has higher priority than the initialization file supplied in -conf option. Values given to parameters
in command line will override those defined in initialization file.

One of theinput files, <FWimage> or <input EEPROM image>, must be specified (but not both of them). According
to the type of input file specified, the tool works in one of two modes:

1

<FW image> fileis specified.

Theis3burn tool reads and parses thisimage. There are definitions of firmware parameters aswell as firmware
code itself inside the firmware image. When the firmwareimage is read and parsed successfully, is3burn may
read miscellaneous firmware parameters from the configuration file or command line (miscellaneous.optionsin
the form -GROUP.PARAM <Value>). The tool modifies firmware accordingly and may burn the resulting firm-
ware image to device (-burn option) or simply dump it to file (-wrimage option). The configuration file (-wrconf
option) may also be written.

Examples:

i s3burn -fwis3fw afw -burn /dev/nst/ ntusb-1

Burns firmware from the is3fw.afw fileto atarget InfiniScale |11 deviceattachedto the /dev/mst/mtusb-1 device.
Does not modify parameters.

i s3burn -fwis3fw afw -winage is3fw.ing
Writes EEPROMs image to file is3fw.img. This file may be'used later for burning.

i s3burn -fwis3fw afw -wconf ny_conf.ini

Reads firmware from the is3fw.afw file and writes parameter initialization information to the my_conf.ini file.
The file may be edited by user and used later.in.is3burn. Theinitialization file format is described in “.INI File
Format” on page 129 in the Appendix.

i s3burn -fwis3fw afw -conf nmy_conf.ini -burn /dev/nst/ntushbh-1

Reads firmware from the is3fw.afw file, reads user-specific parameter initialization from the file my_conf.ini,
and burns the resulting image to atarget InfiniScale |11 device attached to the /dev/mst/mtusb-1 device

i s3burn -fwis3fw afw -PLL. PLLSt abilizationTime 150 -winage is3fw ing

Reads firmware from the is3fw.afw file, changes the PL L StabilizationTime value to 150, and writes the
EEPROM image to the file is3fw.img.

i s3burn -fwis3fw afw -conf ny_conf.ini
-PLL. PLLSt abi lizationTime 150 -burn /dev/nst/ musb-1

Reads firmware from the is3fw.afw file, reads user-specific parameter initialization from the my_conf.ini file,
changes the PLL StabilizationTime value to 150, and burns the resulting image to a target InfiniScale 11 device
attached to the /dev/mst/mtusb-1 device.

<input EEPROM image filename> is specified.

Theis3burn tool knows nothing about the details of the firmware image. The only action it takesisto burn the
image to the device. The only options that can be used with the -image option are: -silent, -burn, -simulate, -ver-

ify.

Example:
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i s3burn -inage is3fw.ing -burn /dev/nst/ntusb-1

Reads an already compiled image from is3fw.img and burnsit to atarget InfiniScale |11 device attached to the /
dev/mst/mtusb-1 device.

7.3 Thelnitialization File

Theis3burn tool uses an initialization file. Thisfile can be written automatically (see the -wrconf option), which

writes the default parameter values to file, and it can also be modified and read by the is3burn tool (see the -conf
option).

Itispossible to read in multiple initialization files; thus you can maintain different logical parameter sets.
Note; Each parameter value can be modified also in the -GROUPPARAMETER command line option.

The structure of theinitialization file is described in the Appendix of this document.
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8 1s3infinivision

8.1 Overview

Meéllanox supplies theis3infinivision tool with the InfiniScale I11 device. is3infinivision provides compact and con-
venient viewing of the modules, registers and sub-fields accessible from the CR bus. is3infinivision can be used to
directly edit CR values described in the InfiniScale 111 MT47396 Programmer’s Reference Manual (PRM), such as
host command interface registers.

8.2 Operations

The operations of theis3infinivision tool are described in the following sections:

o Start theis3infinivision tool (page 85).

» Select the device interface for accessing the registers of the InfiniScale 111 device (page86).
 Specify the notation (decimal or hex) is3infinivision displays (page 86).

» Select aregister (page 87).

* Modify register values (page 87).

» Save CR space and other values to an external file (page 88.)

» Monitor fields in the Watch window (page 88)

8.2.1 Sart theis3infinivision Tool

The MST driver must be started prior to running is3infinivision tool. To start is3infinivision:

e Start the MST driver (mst start or mst restart).
e Enteri s3i nfinivision atthecommand.line.

This command displays the following window.
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Figure 2: HCA Command Interface
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8.2.2 Select the Device Interfaceto Accessthe InfiniScale 111 Device

After is3infinivision has been started, you can select the interface used to access the registers of the InfiniScale |11
device.

To select the deviceinterface to accessthe deviceregisters:

» From the Device select box (at the top and center of the window), select the device interface used to access the
deviceregisters.

The interfaces available in the select list:are determined dynamically by the MST driver. The following interfaces
may be available:

* mtusb — enables access viathel2C interface.
e mtusb-1 - an improved version of mtusb
» mt47396_ppcO=enablesaccess viathe PPC interface

8.2.3 Specify the Data Notation Displayed

You can set theis3infinivision graphical interface to display values (in the “Value” and “ Shadow” columns) in either
decimal or hexadecimal notation, as follows:

To select the data notation displayed.

» Click the Hex Dec Display button at the top right of the window to toggle between decimal and hexadecimal nota-
tion for the values listed in the Value and Shadow columns.
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8.2.4 Select a Register

Theis3infinivision tool automatically reads the registers of the InfiniScale |11 device through the device interface
selected. (The procedure to select the device interface is described above, in “ Select the Device Interface to Access
the InfiniScale Il Device” on page 86. These registers are displayed in the is3infinivision navigation pane on the | eft
side of the screen).

To choose the register or register fields you want to read or modify, expand the tree of the navigation pane and select
the specific registers to display.

To facilitate navigation among the different registers and fields, the is3infinivision utility includes a bookmark mech-
anism. Bookmark aparticular register and return to the display for this bookmarked register at alater time, asfollows:

To create and use bookmarks.

1. Whilethe register/field to be bookmarked is selected, click the bookmark (book) icon located to the right of the
Location list box.

2. Return to abookmarked register by selecting a bookmark from the drop-down list opened by the arrow next to
the bookmark icon.

8.2.5 Modify Register Values

The procedures to set and modify register valuesinvolve the “ Shadow” mechanism=abuffer storing specified values
that can be applied viathe Apply button. The main screen of the is3infinivision tool contains a column labeled
“Shadow,” where the specified values are displayed in green before they are applied (written) to the register, after
which they are displayed in black.

Theis3infinivision tool enables you to view and modify the values assigned to registers and subfields of the InfiniS-
calelll device. You can:

» Load the default value of a particular register field to the Shadow column.
» Load the default values for all fields of aregister to the Shadow column.
 Load the values from a previoudly savedfileto the Shadow column.

» Modify register values, using the valuesin the Shadow column.

» Dump al CR space registersto afile.

» Save al Shadow valuesto afile.

To load to the Shadow. column the default value of a particular register field: 1.
1. Placethe cursorin the field (the row) whose default value is to be loaded.

2. Right-click and select L oad Default value to Shadow.
This writes the value to the Shadow column, where it is displayed in green.

To load to the Shadow column the default values of all the fields of a register:

1. Placethe cursor in afield of the register whose default values are to be loaded.

2. Right-click and select Load ALL default valuesto Shadow.
This writes the values to the Shadow column, where they areis displayed in green.

To load values from a previoudy saved file to the Shadow column:

1. Placethe cursor in afield of the register whose default values are to be loaded.

Mellanox Technologies Rev 3.43



isSinfinivision)|

8g)|

2. Select File|Import Shadow from the menu bar. This displaysthe Import Shadow from select box, enabling you
to browse to the file (*.temt) you want to import.

3. Thiswritesthe values to the Shadow column, where they areis displayed in green.

To modify the values contained in a register:

 Click the Apply button located at the top of the screen.
This applies the value displayed in the Shadow column to the Value column and writes it to the hardware register.
This changes the Shadow column entry to black.

To dump the entireregister spaceto afile

1. Select the interface for accessing the device registers (as explained above, in “ To select the device' interface to
access the device registers:.” on page 86.)

Select File| Dump All Valuesto File ... This displays the Select tar get file for CR space dialog box.
Browseto or type in afile name.
4. Click the Save button.

To save all Shadow valuesto afile.

1. Select theinterface for accessing the device registers (as explained above, in.“ To select the device interface to
access the device registers.” on page 86.

Select File | Save Shadow... This displays the Export Shadow by Address dialog box.
Browseto or type in afile name.
4. Click the Save button.

8.2.6 Monitor Fieldsin the Watch Window

The Watch window at the bottom of the is3infinivision screen enables you to monitor fields of different nodes simul-
taneously. is3infinivision additionally enablesyou to set the Watch window automatically to update its display five
times a second, and to save the values of the watch window to file.

To display the Watch window:

» Select Display | Watch from the menu bar.

To set the Watch window to updateits display automatically:

» Select Display | Watch timer updates from the menu bar.

To save the watch window valuesto file:

» Select File| Save Watch Valuesto File... from the menu bar. This displays adialog box where you specify/browse
to the file where the watch values are saved.

To save the watch window Field namesto file:

Select File | Save Watch Configuration to File... from the menu bar. This displays a dialog box where you specify
the name of watch configuration file.
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To restore the watch window Fieldsfrom file:

Select File | Restore Watch Configuration from File... from the menu bar. This displays a dialog box where you
specify the name of watch configuration file whose fields you want to monitor.
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9 is3itrace Utility

9.1 Overview

Theis3itrace utility prints trace messages generated by iRISC processor of the InfiniScale 111 device. These trace
messages inform developers of software drivers about internal status, events, critical errors, etc. Trace messages gen-
erated by the iRISC are stored in packed format in the firmware trace buffer.

Theis3itrace utility both extracts and displays these messages.

is3itrace is a command line application, controlled by command line parameters. It prints trace messages in text for-
mat to the console.

9.2 Operation

The MST driver must be started prior to running is3itrace tool. To start is3itrace:

o Start the MST driver (mst start or mst restart).
* Runis3itrace with the following command line syntax:

is3itrace [options...]
where [options] can specify any of the following:

-b, --behavior=BEHAVIOR — Sets the behavior of is3itrace when the trace buffer is full (O=none,
1=discard new, 2=wait).

-d, --d=DEVICE — Specifies the name of the MST device driver for accessing the cr-space. Currently, thereisno
default device.

This option is useful for accessing trace buffers through 12C devices.
To run is3itrace viathe 12C interface; use this option to specify the following:

--d=device, where the deviceis an | 2C device (such as InfiniBridge, or Caliber). (You can additionally use the
--i2c option, described below).

-D, --dump — Dumps thetrace buffer and exits. This option is useful for debugging is3itrace — it dumps the contents
of the trace buffer in.row.format.

-e, --error=ERRORL — Sets the maximum level of the error messages generated by the firmware.
-f, --hashfile=HASHFILE —itrace format strings file (default: ir-objs/hashfile)

-h, --help — Displays help about is3itrace usage.

--i2c=12C_SLAVE - Setsi2c_slave address. InfiniScale 111 default: 0x51

-m, --mask=TRACE_MASK — Setsthe Trace Mask.

Setting /clearing bits of the trace_mask register enables/disables generating specific types of trace messages. The
TRACE_MASK parameter must be a hexadecimal or decimal number and its value will be written into the
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trace_mask register. Changing trace_mask will not change or remove messages previoudy stored in the trace
buffer, so disabled types of messages still can be displayed by is3itrace if they were previously generated.

Example: i s3itrace —m OxFFO
is3itrace -mFOxfffffffff

This generates output regarding the Sequence numbers, timestamps, and records of operations, such as the following:

IRISC Trace Viewer (Mellanox Mr47396/Infini Scale 111, V3.0, Oct 13 2003 12:29: 22)
FW Ver si on: 0.0000.0 00/00/00 0:0:0
1 1454a050: uitrace.c:86 :lnitial itrace nessage 1 2 3
2 1454a0e4: boot2.c:546 : Wl cone to boot2
3 145da209: |oad_sections.c: 409 :Starting | oad section code
4 145e1b20: | oad_sections.c:531 : Speci al Structures section
5 145el1c39: |oad_sections.c:271 :Struct 1D 1 - System|mage GU D
6 145elel7: |oad_sections.c: 280 :Struct 1D 2 - Node Description
7 145e26d5: | oad_sections.c: 289 :Struct 1D 3 - Board ID
8 145e27dc: |oad_sections.c:271 :Struct ID 1 - System lkmage GUI D
9 145e29c9: |oad_sections.c: 389 :Unknown special structure type O
10 145e3ee6: |oad_sections.c: 449 : Addr ess-Data pairs section
11 145e66d4: |oad_sections.c: 465 :Block Initialization .section.
Addr = 0x3f804,+Size = 32 bytes , 8 dwords
12 145f45cc: | oad_sections. c: 497 : Read- Mbdi fy- Whirt ensection
13 14678e26: |oad_sections.c: 465 :Block Initialization section. Addr = 0x20000,
Size = 73444 bytes , 18361 dwords
14 157e75ed: |oad_sections.c:525 :Junp- Address _secti on.
Junp Address = 0x20000020
15 157e857a: |oad_sections.c:538 : Section Loader reached Last Data Record

-n, --start=START_NO or --start=now. Setsfirst message number to display.

--no-propel — Eliminates the activity display (propeller) in wait mode (-w option ). By default, animation is enabled.
-t, --trace=TRACEL - Sets the maximum level of the trace messages to be generated by the firmware.

-v, --version — Prints version and exits.

-w, --wait — Runs is3itrace in wait mode. is3itrace will exit only if you press <Ctrl-C>. Thisis not the default behav-
ior of is3itrace. Without the —w option, is3itrace will exit if there have been no new traces in the last 0.5 seconds.
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10i2¢c Utility

10.1 Overview

Thei2c utility provides low level accessto the 12C bus on MTEK43132-M16-5 (Gnu) and MTEK 43132-M96-2P
(Gazelle) switch platforms, enabling you to read or write data.

10.2 Installation and Setup

Thei2c utility is part of the MST toolkit, whose requirements and installation procedure are described in Tools
Installation (page 14).

10.3 Operation

The MST driver must be started prior to running i2c tool. To start i2c:

e Start the MST driver (mst start or mst restart).
* Runi2c with the following command line syntax:

i 2c [OPTI ONS] <devi ce><cnd> <i 2c_addr > <addr >[<dat a>]
where[ OPTI ONS] can be the following:
- h —Prints this message.
- a <addr_width> — Sets address width (in bytes) to the specified value. May be 0, 1, 2 or 4. Default is 1.
- d <data_width> — Sets data width (in bytes) to the specified value. May be 1, 2 or 4. Default is 1.

- X <dat a_l en> — Presents each byte of data as two hexadecimal digits (such as 013C20343B). Note that this
option is mutually exclusive with the™-d" option.

The remaining parameters are:

<device> — Valid MST device.

<cnd> — Command. May be "r[ead]" or "w][rite]".

<i 2c_addr > —12C dave address.

<addr> — Address (of length addr_width) inside 12C target device to read/write operation.
<data> — Data (bytes of length data_width) to write to target device.

Note that <addr> valueisignored if <addr_witdh> ==

All parameters are interpreted as hexadecimal values. The application return code is zero only when read/write was
successfully completed.
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Examples:

1. Read two bytes from address O of target 12C device at address 0x50:

>ij2c -al-d 2 /dev/inst/calibre r 0x50 0x00
0000

2. Write two bytes to the address above then read them:

>ij2c -al-d 2 /dev/nst/calibre w 0x50 0x00 0x1234
>ij2c -al-d 2 /dev/inst/calibre r 0x50 0x00
3412

3. Read (as separate) 16 bytes in hexadecimal format starting from address O of the target device above:

>j2c -a 1l -x 16 /dev/nst/calibre r 0x50 0x00
12340000000000000000000000000000
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11 isw Utility

11.1 Overview

Theisw utility provides access, viathe 12C MST device, to one of the boards/chips on the MTEK 43132-M 96-2P/
MTEK43132-M16-S (Gazelle/Gnu) switch platforms. You use this utility to connect to adevice on aLeaf or Spine
board of the switch platform, after which you can run the other tools affecting devices, such as:

» adevmon: Device Monitoring Utility (page 115)
e EMT Tool (page 99)
» eburn Utility (page 117)

11.2 Installation and Setup

Theisw utility is part of the MST toolkit, whose requirements and installation procedure.are described in Tools
Installation (page 14).

11.3 Operation

The MST driver must be started prior to running isw tool. To start.isw:

o Start the MST driver (mst start or mst restart).
* Runisw with the following command line syntax:

i sw[OPTIONS] <DEVICE> <TARGET>
where [OPTIONS] are:
-gazel | e —Board typeis MTEK43132-M96-2P(Gazelle). Thisisthe default.
- ch —Uses chassis access 12C bridges (MTEK 43132-M96-2P; Gazelle only).
-gnu — Board type is MTEK43132-M16-S (Gnu).
-1 eaf —Boardtypeisstandalone MTEK43132-M SX12-4x (LEAF).
- spi ne —Board typeisstandalone MTEK43132-SP8 (SPINE).
- h —Prints this message.
DEVI CE — A valid MST device.

» TARGET - For the MTEK43132-M96-2P (Gazelle) board, this should be in the format <BRD><CHIP>|CH,
where:

<BRD>isaboard ID, such asL1-L12 or S1-S6 or PS (Power supply)
<CHIP>isachip ID, such as A1-A7 (InfiniScale 1-7)

CH represents Chassis).

Note that if BRD is PS, no CHP isrequired.
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For an MTEK43132-M 16-S (GNU) board, TARGET is simply the CHIP definition (A1-A7).

Examples:
i sw /dev/mst/calibre L1A3
i sw /dev/mst/calibre L2A7
i sw /dev/mst/calibre S3A2
i sw /dev/ mst/ ntusb L4CH
i sw /dev/ mst/ ntusb nt usbPS
i sw -gnu /dev/nst/ntusb A4
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Part I11: InfiniScale M ellanox Software Tools
(iIsMST) and Utilities

The InfiniScale MT43132 software tool set (isMST) contains the following:

* “EMT Tool' (page 99)

» “adevmon: Device Monitoring Utility’ (page 115)
» “eburn Utility’ (page 117)

e “gz_burn Utility’ (page 119)

In addition to the toolslisted above, isM ST also includes the following two tools which have beenpresented in Part 1|
of thisbook as part of the iS3M ST tool set:

» “i2c Utility’ (page 93)
» “isw Utility’ (page 95)
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12 EMT Tool

12.1 Overview

This chapter describes the Mellanox EEPROM Management Tool (EMT). EMT enables you to burn Firmware and its
default boot-time configuration to the EEPROMSs residing on boards hosting Mellanox InfiniScale and InfiniBridge
devices. EMT also enables you to prepare an image that you can save and later burn to the EEPROM viathe com-
mand line.

You can use EMT for burning Firmware via the following interfaces:

« PCI
« 12C —CALIBRE ISA I%C Card
« USBI%C

The support for these interfaces on the supported operating systemsis describediin Section 12.3, “ Selecting the Type
of Board,” on page 100.

12.2 Sartingthe EMT Tool
The MST driver must be started prior to running EMT tool. To start EMT:

e Start the MST driver (mst start or mst restart).
e Enter EMT at the command line.
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Upon starting, the EMT utility displays the following initial EMT — EEPROM Manager Tool window:

File Help

Board Bum Sections i i
Gamla EVB r a1 [+ Micro Code AM M M
[¥ Configuration EURN
IMTE‘.!‘BZ11I]B-CI]B-R1 Y] j = M
i di di dk
Options | Input | Output IPurts | | PLL | Ardvanced
— EEPROM
[T Write Image to File
-
Device: I*** Select ™™™ j
First 12C Address: [0x55 2
Size: |32 KBytes |
# EEPROMSs: Z 2
Ready 4

12.3 Selecting the Type of Board
The EMT utility enables you.to.select the board to whose EEPROMS you want to burn the Firmware.

The upper |eft corner of the main window of EMT contains the following Board frame, enabling you to choose (from
alist of supported boards) the board where you want to burn the Firmware.

Note: INI's MT21108 (GAMLA) board is also supported. (For information about the default configuration

of thisboard, see “INI MT21108 Board: Default Configuration” on page 113.).

Board
Gamla EVB I A1

MTEYB21108-C08-R1.41 j

Try autodetect |

To select the board to which EM T burnsthe firmware:
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1. From the select box, choose the board.
Click Try autodetect to automatically detect and select the board where the firmware will be burned.

2. From the Board frame (shown above) located at the top of the main window, choose the board where you want to
burn the firmware.

The A-1 check box indicates which version of the InfiniBridge (Gamla) MT21108 device isincluded with this board.
If the box is checked, the board is using the most current version of the InfiniBridge device; if the box is not checked,
the board includes a previous version of the device.

12.4 Selecting Parts of the EEPROM to Burn

EMT enables you to burn only selected parts of an EEPROM while leaving other parameters unchanged. You can
select the parts you want to change in the Burn Sections frame of the EMT interface, located to the right. of the Board
frame.

To select the parts of the EEPROM to change:

* Inthefollowing Burn Sections frame, select the sections of the EEPROM you want to change.
Burn Sechions
M+ Micro Code
I Configuration
I~ GUIDs

Each of the three options has its own configuration tab that is enabled only when its corresponding option is selected.

» Selecting Micro Code enables the Input tab, where you specify the Ucode and configuration filesthat EMT burns
to the EEPROM s or savesto file. This tab and its operations are described in Section 12.6, “ Selecting the Firm-
ware that |s Burned to EEPROMS,” on page 103

 Selecting Configuration enables the Options tab, where you set the operational mode of the device to which you
are burning the firmware. This tab and its operations are described in Section 12.7, “ Selecting the Operational
Mode of the Device,” on page 105.

» Selecting GUI D enables the GUID tab, where you configure/change the board’s GUID. Thistab and its options are
described in Section 12.8, “Configuring the GUID of the Board,” on page 109.

12.5 Selecting the Interface for Burning the EEPROM

In the following section of the Options tab (of the main EMT window), you can select the interface EMT usesto burn
the EEPROM:

Device:

First 12C Addressz: mt21108_ush i
s mt43132_ush

#f EEPRDMs: |2 3:

These boxes and fields enable you to specify the following:
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» Device—Displaysalist of interfaces through which EMT can carry out the burning process.
First 1°C Address— The address of the EEPROM on the 12C bus.

» Size-The size of the EEPROM on the board.

* #EEPROMS — The number of EEPROMs to which EMT burns the firmware.
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12.6 Selecting the Firmwarethat |sBurned to EEPROMs

The following Input tab defines the Ucode and Configuration files congtituting the Firmware that EMT burns to the
EEPROMSs or savesto file:

Eile Help
Board Bum Sections i i
Buffalo = [¥ Micro Code ﬂM /ﬂ M
[¥ Configuration ELRN
|MTEvB43132-cua j F aline k
di dl di di
Options | Input IOutput | | | PLL | Advanced

Select FirmWare directory

Browse | |J

— Ucode Files

JFstartl _anafa hix
Jsetantz_anafa b=
Jmain_anafa.hx

Configuration Files

Jmain_anafa.ctt
Jmain_anafa.cin D
Jmain_anafa.cecf

Ready
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L EMT - EEPROM Manager Tool =3 x|

File Ophions Help

Board Burn Sections
Sleekdx VA1 ¥ Micro Code ﬂ
i i EBLUREMN FRE &L
IMTEVB211I]B-[ZI]2-2BN4 j W Configuration
[T GUIDs
Try autodetect |

Options | Input | Dutput | Ports | GUID | PLL |

Select FirmWare directory

Browse | |E: /P fucode-21108-3.1.8/

— Ucode Files

/P fucode-21108-3.1.87ztart]_al he
Co/Pwf fucode-21108-3.7 8etartz_al he
/P fucode-21108-3.1 Bimain_al he

Configuration Files

Co/Pwf fucode-21108-3.7.84main_al.oft
C: /P fucode-21108-3.7 . Bimain. cin

Ready 4

These files are chosen automatically by EMT once the board type is selected in the Board frame.

Note: If the files are displayed inigreen, EMT has found them in their default location. If the files are dis-
played in red, EMT has not located them. All the files must reside in the same directory and you must
browse (viathe Browse button) to the files' location.

12.6.1 Saving the Firmwareto File

After you have specified the Firmware that you want to burn to the EEPROM, EMT enables you to save the Firm-
wareto an image on afile that you can burn to atarget EEPROM later, viathe command interface. Burning the saved
Firmware image via the command interface is described in “Running the EMT Command Line” on page 113.

To savethefirmwaretofile:
1. Select the Write Image to File check box, located near the top of the Output tab of the main EMT window.
2. Click the Browse button and specify the name and location where this file will reside.

Mellanox Technologies
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12.7 Selecting the Operational M ode of the Device

EMT enables you to set the operational mode of the device to which you are burning the Firmware. You can config-
ure the device to function as:

» A channel adapter, in which case it functions as an HCA and/or TCA.
* An|IB switch.

» A PCI-to-PCI bridge over an IB link.

You can set the operational mode and its associated parameters via the Options tab of the main EMT window. The
following tab is enabled when the Configuration check box in the Burns Section frame is sel ected:

\

File Help

Board Bum Sections i i
Sleeklx Al [¥ Micro Code AM M
" EURN RE#D

[¥ Configuration

IMTE‘.!‘BZ11I]B-CI]4~1BN = F b -
Try autodetect | M
i di di dk
Options Ilnput | output | Ports | | PLL | Advanced
Configuration Mode: | Channel Adapter j
[~ Force Logical Links Up
Static LIDs | Hone =]

Channel Adapter I |

PCl RAM Alloc |32MB vl
MTLU f VLCAP I MTU 1k f BVL vl

Ready 4
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Options Ilnput I Output I Ports I GUID I PLL I

Configuration Mode:
[~ Force Logical Links Up
Static LIDs

Channel Adapter |P2P I

Channel Adapter :I

Channel Adapter

Switch
P2P

PCI RAM Alloc I 32MB

|

MTU / VLCAP |MTU 512b / 8VL ~|

To set the mode of operation of the device you are burning:

*» Select the mode of operation from the Configuration Maode select box. The options are:

Channel Adapter — Sets the device to function as a channel adapter (HCA and/or TCA). The parameters associ-

ated with the Channel Adapter operational mode are described below, in “ Setting Parameters for Channel

Adapter Operations’ on page 107.
Switch — Sets the device to function as an'| B switch.
P2P — Setsthe device to function as a PCl-to-PCl bridge over an IB link. The parameters associated with the P2P
operational mode are described below;, in “Setting Parameters for Channel Adapter Operations’ on page 107.

When Channel Adapter is selected inthe Configuration Mode select box, the following Channel Adapter tab is

enabled:

Channel Adapter |P2P I

PCI RAM Alloc I 32MB

2|

MTU / VLCAP | MTU 512b / VL ~|

Rev 3.43
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Thistab contains the following fields where you set parameters for the Channel Adapter operational mode:

» PCI RAM Alloc — Specifies the amount of RAM the device will request from the PCI controller.

* MTU/VLCAP - Specifies the Maximum Transfer Unit (MTU) and Virtual Lane Capabilities (VLCAP) that are
supported by the device.

This Options tab additionally has the following fields setting operational parameters of the device:
e ForceLogical Links Up—When selected, setsthe deviceto force logical links at boot-time.

» Static L1Ds— Enablesyou to select the static LID corresponding to the logical port in use by the board.

12.7.1 Setting Parametersfor Channel Adapter Operations

When Channel Adapter is selected in the Configuration Mode select box, the following Channel Adapter tab is
enabled:

Channel Adapter |P2P I

PCI RAM Alloc | 32MB =l
MTU / VLCAP | MTU 512b / 8VL ~|

This tab contains the following fields where you'set parameters for the Channel Adapter operational mode;

» PCI RAM Alloc — Specifies the amount of RAM the device will request from the PCI controller.

* MTU/VLCAP — Specifies the Maximum Transfer Unit (MTU) and Virtual Lane Capabilities (VLCAP) that are
supported by the device.

12.7.2 Setting PCI-to-PCI Operations
If P2P is selected in the Configuration Mode select box, the following P2P tab is enabled:

Mellanox Technologies Rev 343
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Eile Help
Board Bum Sections i i
Sleeklx - a1 ¥ Micre Code AM M M
[+ Configuration Eurill
IMTE‘.FBZ11I]B-CI]4-1BN = P iive M
di di di dk
Options Ilnput | output | Ports | | PLL | Advanced
Configuration Mode: | PZP j
I
Static LIDs | Hone =]
| PP |
— Mode — O
{* Primary {* 1/0 Support
" Secondary {~ Memory Bridge
Ready 4

This tab contains the following fields where you set parameters for the PCI-to-PCl (P2P) operational mode:

Satic LIDs—Assignsa static LID (local ID) for both the Primary and Secondary EV B InfiniBridge boards. For both
boards you need to select the static LID corresponding to the logical port in use.

The P2P tab includes the M ode and 1/0 sections, with the following options:
M ode — Specifies whether the selected board functionsin Primary or Secondary mode.
I/0 — Specifies the types of transactions that the P2P bridge transfers between the end nodes of the P2P bridge.
I/0 Support — Sets the P2P bridge to transfer PCI transactions and memory transactions between the end nodes.

Memory Bridge — Sets the P2P bridge to transfer only memory transactions between the end nodes of the
bridge.

Mellanox Technologies
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12.7.3 Controlling the Device' s Ports
The following Ports tab enables you to control the ports of the device whose EEPROMSs you have selected to burn.

Eile Help

Board Bum Sections k i

Gamla EVB r a1 ¥ Micro Code ﬂM /A k
W Configuration Euni

| MTEVB21108-C08-R1.41 j Bl M

di dk di 4k
Options | Input | Output | Ports IGUID | PLL | Advanced

T Use Defaults
— Turning ports OFF

Port <= =] = Py 23» «d= EHE <f= afn

OFF I r r I I I B B
— Reordering

Port «0» s «2s 3> ads «h> b= «f=

Transmiting v v v v H I J::|
Receiving ~ v ~ I i H I -1

— Ports width Swrizzling

[~ =4 Upper [ T0O [ RO

[~ =4 Lower T [ R

Ready 4

The Ports tab contains the following options:
» Usedefaults — Sets the device to use the default ports.
» Turning ports OFF — Turns off a selected port by stopping the power supply to it.

» Reordering —reorders the bits of the port, for both the Transmit and Receive directions. The reordering of bits can
be changed from M'SB to L SB, and vice versa.

» Portswidth — Defines whether the upper four ports, lower four ports, or both, work in 4x mode.
Note: Thisisrelevant for the MT21108 device.

» Swizzling — Port BIT reordering for boards with two 4x ports:

TO and RO = Port 0
Tland R1=Port 1

12.8 Configuring the GUID of the Board

If the GUIDs check box is selected in the Burns Sections frame, the GUID tab is enabled. Thistab enables you to
define the global identifier of the board to which you are burning the Firmware.
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Eile Help

Board Bum Sections i i

Gamla EVB r a1 ¥ Micro Code AM /A &
¥ Configuration BN

IMTE‘.!‘B211I]B-CI]B-R1 A j

¥ GUIDs | N
|

di i di di

Options | Input | Output | Ports | GUID IPLL | Advanced

{* Set arbitrary GUID base {up to 16 hexa characters)
= Set GUID base according to Mellanox Board 5.H.

GUID Base: |

Ready 4

This tab contains the following fields which let you define the GUID for the board you are burning:

» Set abitrary GUID base (up‘'to 16 hexadecimal char acter s) — Selecting this button enables the GUID Base box,
where you can specify a...?2?

* Set GUID base according to Mellanox Board S.N. — Selecting this button enables the Board S.N. box, where
you enter the serial number of your Mellanox-supplied board.

» GUID Base— The 64-bit Global Unique Identifier assigned to the device.
Note: Thistab is not relevant for devices operating in the P2P mode.

» UseBoard S.N — Selecting this check box enables the Board S.N. text box, where you enter the serial number of
your Mellanox-supplied board.

e GUID Base— The 64-hit Global Unique Identifier assigned to the device.
Note: Thistab is not relevant for devices operating in the P2P mode.
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12.8.1 Setting the Internal Clocks of the Device
The following PLL tab enables you to change and tune the internal frequencies of the device.

Eile Help

Board Bum Sections " i
Gamla EVB - a1 ¥ Micre Code ﬂM ﬂ M
[+ Configuration Eurill
IMTE‘.FBZ11I]B-CI]B-R1 A j T b &
b dk

di di di

Options | Input | Output | Ports | GUID | PLL Indvanced |

[ Use Default Values
SCL Divider [42 2]  Stab. Time [200 =]
MT21108 |
— Boot Records
Core Refl Refl
Output Divider |1 EIE SIE —
CIk Div Denom [0 2o 2|10 =
Ck Div Numer  [8 2 [4s 248 =
Bypass o 4o 2o =
Power Down |0 <o 4o 2
Out Enable # [0 2o 2o =
Enable Out Pin |0 o <o 4
Ready &
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Options | Input | Output | Ports | GUID | PLL I

SCL Divider |42 3: Stab. Time |2I]l] 3:

Gamla IAnala |

— Boot Records
Core Refl Refl

Output Divider |1 43 43 4
Clk Div Denom |0 410 Ao 4
Clk Div Numer |8 446 )4 |
Bypass |I] ﬁ”l] i”l] ﬂ
Power Down II] i”l] i”l] i’
OutEnable # [0 4o 4o 4
Enable Out Pin |0 4o Ao 4

When you have selected a board with the InfiniBridge (M T21108) device, the Gamlatab is enabled.
When you have selected a board with the InfiniScale (MT4312) device, the Anafatab is enabled.

12.9 Burning the Firmwaretothe EEPROMSs

After you have finished all the configuration tasks for the target device and the Firmware to be burned, you can use
the EMT interface to burn the Firmware and configuration to the selected board’'s EEPROMS.

To burn thefirmware tothe EEPROMSs;

* Click the following BURN button:

ﬂwwﬁv

EMT displays a Progress dialog box showing the progress of the burning operation.
The READ button reads the some (not all) of the current configuration from the board.
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12.10 RunningtheEMT Command Line

The EMT command line enables you to burn a previously prepared image. The creation of thisimage is enabled by
the Output tab, and is described in Section 12.6.1, “ Saving the Firmware to File,” on page 104.

Todisplay EMT command line syntax:

e Start EMT with the "-help" parameter. The following short help message is displayed:
Usage:

/emt [EEPROM _image_file] -bm <DEV> [options...]Switches:

-bsn <BSN> — Force board serial number to BSN.

-bm <DEV> —Burn using dev.

-guid <GUID> — Force GUID base to GUID.

-bs <12C_dlave> — 12C address of the first EEPROM ; 0x55 by default.

-es <SIZE> — Size of each EEPROM in bytes; 0x8000 by default.

-ne <N> — Number of EEPROMS; 2 by defaullt.
The parametersin this syntax are as follows:

EEPROM image file— Filename of the EEPROM image previously prepared by the EMT utility (see
Section 12.6.1, “ Saving the Firmware to File,” on page 104).

-bsn — Overwrites the Board Serial Number, even if it is different fromthat in the EEPROM imagefile.
-guid — Overwrites the Base GUID, even if it is different from that in the EEPROM imagefile.

-bs — Sets the EEPROEM 1%C slave address.

-es — Sets the size of each EEPROM.

-ne — Sets the number of EEPROMSs,

Example

em ny_inmage fille —guid 16H

12.11 JNI MT21108 Board: Default Configuration

EMT supports the INI MT21108 board.

The following describes the default INI board configuration programmed by EMT:

board name = "INI-HCA-IBP-1x02"
nick name = "1BP-1x02"

eeprom

|2C dave address = 0x51

EEPROM size= 32KB
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Number of EEPROMs =2

Port width =00 (1x)

Swizling=0000 (no)

Portoff =11111001

TX portreordering=11111111

RX port reordering=11111010

Board ID =8

CA Ucodefiles= startl _cahx, start2_ca.hx, main_ca.hx
CA Ucode data files = main.cft, main_mod.cft, main.cin

Mellanox Technologies
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13 adevmon: Device Monitoring Utility

13.1 Overview

Like the Infinivision tool, adevmon provides compact and convenient viewing of the modules, registers and sub-
fields accessible from the CR bus. You can use the monitoring utilitiesto directly edit CR values, and you can easily
customize the utility for your individual projects through an external configuration file.

For information about this device monitoring utility, see the “infinivision” chapter in Part | of this manual. The
screens and operations of infinivision and adevmon are identical, with the following exception:

adevmon is started by running: % adevnon
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14 eburn Utility

eburn is acommand line utility that burns firmware to the EEPROM of an InfiniScale device.

14.1 Installation and Setup

eburn is part of the MST toolkit, whose requirements and installation procedure are described in Tools
Installation (page 14). The installation copies the eburn utility to /usr/bin.

14.2 Operation
The MST driver must be started prior to running eburn tool. To start eburn:

o Start the MST driver (mst start or mst restart).
*  Run eburn with the following command line syntax:

eburn <firmvare_inage file> [options...]
where:

firmware_image file —the firmware image that is burned to the EEPROM of an InfiniScale device. Thisimage can
be prepared viathe EMT utility (see“EMT Tool” on page 99):

Note: You should not save the firmware image in binary: format.
options can be;
-h — Print this message
-s— Silent mode — do not print progress.
-v — Verify only, do not burn.
-bsn <BSN> — Force board serial number to BSN.
-bm <DEV> — Burn using dev
-guid <GUID> — Force GUID base to GUID. May have special value "keep" (see below).
Note that if "-bsn" switch specified, the GUIDs will be calculated and burn according to this BSN by default. If you
do not wish to burn GUIDs, specify "-guid keep". If neither "-bsn" nor "-guid" are specified, GUID won't be burn. If

both "-bsn" and "-guid" are specified and "-guid" valueisn't "keep", both BSN and GUID will be burned according to
specified values.
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15 gz_burn Utility

15.1 Overview

Thisrelease of gz_burn includes the following main features:

» Burnsall/selected InfiniScale devices in these switch platforms: MTEK43132-M96-2P (Gazelle) and MTEK
14332-M 16-5 (Gnu).

» Burns blade info eeprom.

* Getsthe status of FW in all/selected InfiniScale devices.

gz_burn can work after it has been connected to the MTEK 43132-M96-2P (Gazelle) network 12C bus or directly to
the MTEK43132-M SX 12-4x/M TEK 4312-SP8 (L eaf/Spine). Selection of the blade and/or-InfiniScal e device enables

working with a subset of blades (L*, S*, L[1-3]) and a subset of InfiniScale (L* Ad, S2A[12]). gz burn can be used
for MTEK 43132-M16-5 (Gnu) switch platforms.

15.2 Installation and Setup

The gz_burn utility is part of the MST toolkit, whose requirements and install ation procedure are described in Tools
Installation (page 14). The MST installation copies the gz_burn utility to./usr/bin.

15.3 Operation
The MST driver must be started prior to running gz_burn tool. To start gz_burn:

o Start the MST driver (mst start or mst restart).
*  Rungz_burn with the following command line syntax:

gz_bur n [OPTI ONS]
where [OPTIONS] can be;
- hw— Selects HW device type. Supported devices are: *gazelle i2c, gnu_i2c*. The default device is* gazelle i2c*.
- d| - - dev — Selects MST . device to access HW boards. The default mst deviceis */dev/mst/mtusb*.
- - em — Runsthe emt utility. The default is"emt".
- h| - - hel p| - - man — Displays a help message, in the form of an extended manual page.
Bus/Device Selection
-p — Specifies bus selection pattern.
Operations

-b|--burn — Performs burn operation.

-g| --stat — Prints a status report.
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--bi — Burns blade info eeprom on chassis bus.
Additional Parameters

-i|--image — Specifies the image to burn. For MTEK 43132-M96-2P (Gazelle) this must be a filename. For
MTEK43132 -M16-S (Gnu) this must be the name of the directory containing images.

--bsn — Specifies BSN base. By default, bsn is not programmed.

---guid — Specifies GUID base for the blade. By default, GUID is not programmed.

--bv — Specifies blade version information.

--leaf|--spine — Forces gz_burn to work over leaf/spine only.

For information about additional options, rungz_burn - - man.

OTHER_OPTIONS

-v|--ver — Prints version and exits.

-c — Prints configuration report.

-r|retry — Specifies number of retries for burning and other operations.

--no-color — Do not use color in output.

Description

0z_burn allows you to retrieve the status of, or burn specific devices on, the MTEK43132-M96-2P (Gazelle) 12c
Management Bus. In general, command line optionsspecified to gz_burn must define desired operation(s), bus(es) on

which this operation should be performed and additional parameters for operation.

The following operations can be requested. They are listed in the same order that gz_burn performs them if more then
one operation is requested.

bur n —-bJ--burn
get status -s|--stat’ —Thisisthe default operation.
gz_burn can be run‘on‘asubset of MTEK43132-M96-2P (Gazelle) 12¢ buses. Currently supported 12¢ buses are:
S[1..4]A[1..3] InfiniScale on MTEK43132-SP8 (Spines) (Example S1A2)
S[1.4]CH  Chassis Buson MTEK43132-SP8 (Spines) (Example S2CH)
L[1..8]A[1..7] InfiniScale on MTEK43132-M SX12-4x (leafs) (Example L2A4)
L[1..8]CH  Chassis Buson MTEK43132-MSX12-4x (leafs) (Example L7CH)
To select bus(es) on which you want to perform an operation, you can specify perl/grep like pattern by -p option. By
default, the patternis "', which means all buses. S* isall MTEK43132-SP8 (spines), L* isall

MTEK43132-M SX 12-4x (leafs), L*CH is chassis bus for all MTEK43132-M SX12-4x (leafs), et.c. Additional infor-
mation is given in the following EXAMPLES section.
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Examples

‘gz_burn -b -i=gazell e. eeprom—Burnsall InfiniScalein MTEK43132-M SX12-4x (Gazelle) with an
image from the file gazelle.eeprom.

‘gz_burn -s'—Getsthe full MTEK43132-M96-2P (Gazelle) status.

‘gz_burn -b -p *CH -s'—Getsthe status of the entire chassis bus.

gz _burn -b -p L2A* -i=gazel | e. eeproni - BurnsinfiniScale deviceson MTEK43132-M SX12-4x 2

(Lesf 2).

gz_burn -d /dev/nst/calibre -s —Thismight print astatus report similar to the following:

Connected to bus Gazelle 12C Primary bus

Di sconnecti ng HUB Seg3,4 to prevent
Present Boards:

Gazelle | 2C

col li sions

L1(vl) L2(vl) L3(vl) L4(v1l) L8(v1l) S1(v1l) S2(vi)
Primary bus

. 0000- 071
. 0000-071
. 0000-071
. 0000-071
. 0000- 071
. 0000- 071
. 0000-071

St at us Report

GUI D=0002c901080482c0
GUI D=0002c901080482c8
GUI D=0002c901080482d0
GUI D=0002c901080482d8
GUI D=0002c901080482€0
GUI D=0002c901080482e8
GUI D=0002c901080482f 0

EEP: ver=1 BSN=Mr31320B240303013

. 00.
. 00.
. 00.
. 00.
. 00.
. 00.
. 00.
EEP: ver=1.BSN=MI31320B02240303030

. 00.
. 00.
. 00.
. 00.
. 00.
. 00.
. 00.

0000- 071
0000- 071
0000- 071
0000- 071
0000- 071
0000- 071
0000- 071

0000- 071
0000-071
0000- 071
0000-071
0000- 071
0000- 071
0000- 071

GUI D=0002c90108048a30
GUI D=0002c90108048a38
GUI D=0002c90108048a40
GUI D=0002c90108048a48
GUI D=0002¢90108048a50
GUI D=0002c90108048a58
GUI D=0002c90108048a60

GUJI'D=0002c90108048480
GUI D=0002c90108048488
GUI D=0002c90108048490
GUI D=0002c90108048498
GUI D=0002c901080484a0
GUI D=0002c901080484a8
GUI D=0002c901080484b0

EEP: ver=1 BSN=MI31320B240303017

. 00.
. 00.
. 00.
. 00.
. 00.
. 00.
. 00.

0000- 071
0000- 071
0000- 071
0000- 071
0000- 071
0000- 071
0000- 071

GUI D=0002c90107f db270
GUI D=0002c90107f db278
GUI D=0002¢90107f db280
GUI D=0002c¢90107f db288
GUI D=0002c90107f db290
GUI D=0002c90107f db298
GUI D=0002¢90107f db2a0

BSN=Mr31320B2403030131
BSN=Mr31320B2403030132
BSN=Mr31320B2403030133
BSN=Mr31320B2403030134
BSN=MI31320B2403030135
BSN=MI31320B2403030136
BSN=Mr31320B2403030137

BSN=Mr31320B022403030301
BSN=Mr31320B022403030302
BSN=Mr31320B022403030303
BSN=MI31320B022403030304
BSN=MI31320B022403030305
BSN=Mr31320B022403030306
BSN=Mr31320B022403030307

BSN=Mr31320B2403030171
BSN=Mr31320B2403030172
BSN=Mr31320B2403030173
BSN=MI31320B2403030174
BSN=MI31320B2403030175
BSN=Mr31320B2403030176
BSN=Mr31320B2403030177

BSN=Mr31220B2003030261
BSN=Mr31220B2003030262
BSN=MI31220B2003030263
BSN=MI31220B2003030264
BSN=Mr31220B2003030265
BSN=Mr31220B2003030266
BSN=MI31220B2003030267
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L2CH

L1Al1
L1A2
L1A3
L1A4
L1AS5
L1A6
L1A7
L1CH

S2A1
S2A2
S2A3
S2CH

S1A1
S1A2
S1A3
S1CH

Bl ade

FW 05.
FW 05.
FW 05.
FW 05.
FW 05.
FW 05.
FW 05.

Bl ade

FW 05.
FW 05.
FW 05.

Bl ade

FW 05.
FW 05.
FW 05.

Bl ade

EEP: ver=1 BSN=MI31220B200303026

00. 0000- 071
00. 0000- 071
00. 0000- 071
00. 0000- 071
00. 0000- 071
00. 0000- 071
00. 0000- 071

GUI D=0002c90107f 88al0
GUI D=0002c90107f 88al8
GUI D=0002c¢90107f 88a20
GUI D=0002c¢90107f 88a28
GUI D=0002c90107f 88a30
GUI D=0002c90107f 88a38
GUI D=0002c¢90107f 88a40

EEP: ver=1 BSN=MI31320A240203005

00. 0000- 071 GUI D=0002c90107f daf dO
00. 0000- 071 GUI D=0002c90107f daf d8
00. 0000- 071 GUI D=0002c90107f daf e0
EEP: ver=1 BSN=MI31220B20030302

00. 0000- 071 GUI D=0002c90107f dab00
00. 0000- 071 GUI D=0002c90107f dab08
00. 0000- 071 GUI D=0002c90107f dab10
EEP: ver=1 BSN=Mr31220B200303009

PROBLEM SUMVARY

ERROR:
ERROR:
ERROR:
ERROR:
ERROR:
ERROR:
ERROR:

L1A3:
L1A4:
L1AS:
L1A6:
L1A7:
L1A1:

L1A2:

bad
bad
bad
bad
bad
bad

bad

BSN=Mr31320B1703030081
BSN=Mr31320B1703030082
BSN=MI31320B1703030083
BSN=MI31320B1703030084
BSN=Mr31320B1703030085
BSN=Mr31320B1703030086
BSN=MI31320B1703030087

BSN=Mr31220B2003030201
BSN=Mr31220B2003030202
BSN=MI31220B2003030203

BSN=Mr31220B2003030091
BSN=MI31220B2003030092
BSN=MI31220B2003030093

BSN,
BSN,
BSN,
BSN,
BSN,
BSN,

BSN,

doesn't match L1CH
doesn't match L1CH
doesn't match L1CH
doesn't match L1CH
doesn't match L1CH
doesn't match L1CH
doesn't match L1CH

Rev 3.43

Mellanox Technologies



Mellanox Software Tools (MST) User's Manual

| 123

Part IV: USB to |°C Adapter

This part includes the User’s Manual for MTUSB-1, Mellanox’s USB to 1°C Adapter.
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16 MTUSB-1 USB to | 2C Adapter

16.1 Overview

The MTUSB-1 isaUSB to 12C-bus adapter. This chapter provides the user with hardware and software installation
instructions. It aso describes afunctionality test which can be run after adapter HW and SW installation to verify that

communication over the USB and 1%C busses has been established correctly.

16.1.1 Scope

It is highly recommended that this chapter is carefully read in its entirety before any attempt to install and/or use the
hardware and software contents of this package.

16.1.2 Revision History

Table 5 - MTUSB-1 Revision History

Revision Change Date
0.0 Initial version 25-Mar-2004
16.1.3 Package Contents

Please make sure that your package contains the following itemsiand that they are in good condition.

» One page with instructions pointing to this User’'s Manual
* OneMTUSB-1 device

* OneUSB Cable: USB_ A toUSB B 1.8m

* Onel2C Cable: 9pin male/male 1.8m

» One Converter Cable: 9pin female to 3pin 0.3m

16.1.4 System Requirements

The MTUSB-1 isaUSB device which may be connected to any Personal Computer with aUSB Host Adapter (USB
Standard 1.1) and having the following specifications:

 Linux operating system(See“ Supported Platforms’ on page 125. below).
* At least one USB connection port (USB-Standard 1.1).
* MST Tool driver set (supplied by Mellanox).

16.1.5 Supported Platforms

MTUSB-1 supported platforms are the same as those of the M ST tools package. See “ Supported Platforms and Oper-
ating Systems’ on page 13.

16.2 Hardware I nstallation
Toinstall the MTUSB-1 hardware, please follow these steps:
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1. Connect one end of the |2C cable to the MTUSB-1 and the other end to the system/board you wish to control via
the 12C interface. If the system/board uses a 3-pin connector instead of a 9-pin connector, connect the provided
converter cable as an extension to the 12C cable, then connect the converter cable to the system/board.

2. Connect one end of the USB cable to the MTUSB-1 and the other end to the PC.

16.3 Software I nstallation

The MTUSB-1 device requires that the Mellanox Software Tools (MST) package be installed on the Linux PC to
which MTUSB-1 is connected. (See Chapter 1 of MST User’s Manual for installation instructions.) Once you have
MST installed, you may verify that your MTUSB-1 deviceis detected by MST software.

To detect your MTUSB-1 device, follow these steps:
1. Start the M ST drivers by entering:

mst start (or met restart if nst start was run earlier)

2. To obtain the list of MST devices enter:
mst st atus

If MTUSB-1 has been correctly installed, “nst st at us” should include the following devicein the devicelist it
generates:

/dev/mst/mtusb-1

For further details related to MST operations, please refer to MST User’s Manual.

16.4 MTUSB-1 Functionality Test

After you have verified that the MTUSB-1 device.has been detected by the MST driver, you can run a special test
called ‘mtusbl_test’ which is normally installed'under /usr/mst/bin (or wherever the mst/bin subdirectory resides).
This test will check the functionality of the M TUSB-1 device (and its environment) on various levels such as: electri-
cal (no device short circuits), firmware version, communication with the driver on USB bus, communication with tar-

get on 12C bus, and others.
The test performs the following steps:

1. Checks Firmware versionof the device for correctness and proper burning. Thisincludes testing the USB con-
nection of driver to MTUSB-1 device for correctness.

2. Requests the user to'disconnect from the 12C target in order to verify that MTUSB-1 is free of internal short cir-
cuits.

3. Requests the user to reconnect the target to MTUSB-1 in order to ensure communication over the 12C bus is cor-
rect. The test will drive the 1°C bus signals SDA and SCL in a sequence aimed to verify that no shorts hinder
their operation.

4. Finadly, it scansfor all slave devices connected to the 12C bus and lists their addresses. Thiswill enable the user

to verify that all expected 12C devices exist and respond (assuming the user has the list of 1°C slave devices and
their addresses).

Following is an example of an mtusbl test run:

Mellanox Technologies
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> [usr/nst/bin/ntusbl test
Check FW Version : PASSED

Pl ease di sconnect |12C cable fromtarget device. Press Enter..

SDA SCL Lines ldle status test : PASSED

SDA SCL HI/LOWtransition test : PASSED

Pl ease Connect |2C cable to target device. Press Enter..
SDA SCL Lines Target test : PASSED

SDA SCL HI/LOW Target transition test: PASSED

Send |12C STOP to Target : PASSED

| 2C Sl ave devi ces Scan. Found devi ces: 0x48 0x51 0x52 0x53 0x54 0x55 x6c¢c O0x77

Test PASSED

| 127
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Appendix A: InfiniScalelll MT47396 Firm-
ware Initialization File (.INI)

The Mellanox Technologies firmware burning tool is3burn requires afirmware (FW) file to get initialization and
configuration information. (Please see is3burn documentation.) Thisfile is either supplied by Mellanox, or by the
user. The command line option “-fw” of is3burn uses a Mellanox-supplied FW (image) file; the “-conf” option usesa
user-supplied FW configuration (.INI) file. (For information on is3burn and how to call the .INI file, see “is3burn
EEPROM Management Tool” on page 81.)

Even if the user does not have a FW configuration file ready, it is possible to have is3burn create one/However, the
user still needs some pre-existing FW file for is3burn to usein this process. Once this configurationfile is created, its
initialization and configuration information can be modified to suit the user’s specific system.

To begin with, the .INI file is atext file composed of several initialization and configuration sections. The user may
choose to include all sections and all attribute settings in the final .INI file, and modify some of the attributes as
required. Alternatively, the user may choose to keep only the sections with changesto the existing settings, with only
those attributes that are to be modified.

This appendix includes the following sections:

« “.INI File Format” on page 129 - describes the .INI format
o “List of .INI File Sections’ on page 130

Note: For the full details of each .INI section, please refer tothe InfiniScale Il MT47396 Firmware Release
Notes.

A.1 .INI File Format

The .INI fileis actually a concatenation of (apart or all) section specific initialization and configuration settings.
Each section inthe .INI file starts with itsname between square brackets, e.g. [EEPROM], [General], etc. The section
nameisfollowed by one or more linesof configuration settings and comments, asin the partial .INI file shown below.
Note that comment lines start with a semicolon.

Example:

[ EEPROM

; This is a comment. |ine
ampunt = 0x4
eeproml_address = 0x56
eepronl_si ze = 64

[ General ]

Por t sBuf f eri ngMode = SAF
DEVI D = 0xb924

VID = 0x2c9

Aut oPower Save = Enabl e

; End of (partial) .IN file
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A.2 List of .INI File Sections

The .INI file sections are:

« EEPROM
« PSID

*  Generd

*  Specid

« ENPO

« MISC

« IB_TO HW_MAP
« IB_TO LED_MAP

+ PortDisable

* LinkWidthSupp
« PLL

* REV_LANE

» Polarity

* SERDES Equa CFG

e SERDES OutPut_Voltage
 SERDES Pre Amp_OutPut

e« SERDES Pre Emp_Out

e« SERDES Pre Emp Pre Amp
e Credits Time

Note: For the full details of each .INI section;.pleaserefer to the InfiniScale 111 MT47396 Firmware Release
Notes.
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