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Abstract This application note provides step-by-step instructions on how to recreate a Tri-Mode Ethernet
(TEMAC) performance testing system using the ML405 board and MontaVista Linux 4.0. This
application note shows how to set up a simple EDK Base System Builder system on the ML405
Evaluation Platform and run performance tests. The network architecture for the test is
described. A system is built and downloaded into the FPGA. A MontaVista Linux kernel is
configured, built, and downloaded into the ML405 Evaluation Platform. The instructions for
obtaining and setting up the software used to perform the measurements, netperf, are given.

Included Included with this application note is one reference system, ml405_ppc_plb_temac built for the
Systems Xilinx ML405 Rev A board. The reference system is available at:

www.Xilinx.com/bvdocs/appnotes/xapp1023.zip

Hardware and The hardware and software requirements for this reference system are:
Software e  Xilinx ML405 Evaluation Platform
Requirements e Xilinx 9.1 EDK and ISE™ tools

¢ A Linux machine with root access and a network interface capable of supporting gigabit
Ethernet and jumbo frames (this test uses the Intel 82540EM chipset)

e A CAT5e network patch cable

Test Infrastructure Setup

e A desktop PC running a supported operating system, with XPS and EDK 9.1 with their
latest service packs

¢ Alinux PC running a version of Linux, with an exported root file system for the linux target
e An ML405 demonstration board, with debug ports (RS232 and JTAG) connected to the
desktop PC, and a CAT5e network cable attached to the linux PC.

The desktop PC and Linux PC could be the same machine, if running a supported operating
system. For the purpose of performance and simplicity in this test setup, two machines were
used.

© 2007 Xilinx, Inc. All rights reserved. All Xilinx trademarks, registered trademarks, patents, and further disclaimers are as listed at http://www.xilinx.com/legal.htm. PowerPC is
a trademark of IBM Inc. All other trademarks and registered trademarks are the property of their respective owners. All specifications are subject to change without notice.
NOTICE OF DISCLAIMER: Xilinx is providing this design, code, or information "as is." By providing the design, code, or information as one possible implementation of this feature,
application, or standard, Xilinx makes no representation that this implementation is free from any claims of infringement. You are responsible for obtaining any rights you may
require for your implementation. Xilinx expressly disclaims any warranty whatsoever with respect to the adequacy of the implementation, including but not limited to any warranties
or representations that this implementation is free from claims of infringement and any implied warranties of merchantability or fitness for a particular purpose.
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SXILINX®

Reference System Specifics

Reference
System
Specifics

Generating the
Test Hardware
System

This system uses the PPC405, OPB UART 16550, and PLB TEMAC

See Figure 1 for the interconnect diagram of the system used in the performance tests.

Desktop PC

CAT5e Ethernet

[elsS ¢€¢Sy

Buiweiboid/bngeq OVIr

Xilinx ML405

Root fileserver /
Netperf server

Figure 1: Interconnect Diagram

X1023_01_091207

The base system builder (BSB) is used to generate a basic processor architecture, which is
then optimized for performance later. Invoke File — New project to start the base system

builder from XPS 9.1. In the XPS window shown in Figure 2, select Base
Wizard, then click OK.

& ¥ilinx Platform Studio

System Builder

Create new or open existing project

;\'. l O] {Bage Spstem Builder wizard [recommended);
BSB

I@ ) Blank %P5 project
E () Dpen a jecent project

| Browse for More Projects...

Browse installed EDK examples [projects] here

| ok || cence ||

Help

Figure 2: Starting the Base Buider System (BSB)

X1023_02_091207

www.B DTI@‘%“@@TII / XTI N Xapp1023 (v1.0) October 3, 2007


http://www.xilinx.com

Generating the Test Hardware System X XILINX®

In the BSB window shown in Figure 3, select a directory for the new project, then click OK to
continue.

~ Create Mew XPS Project using BSB Wizard

Mew project

Project file
|I::a"l:uau:kupa"pru:uieu:tanetperf_mldﬂ&"system.:-:m|:|| |

Advanced optionz [optional: F1 far help)

[] Set Project Peripheral Reposzitornies

| | Browse ...

k. l [ Cancel

X1023_03_091207

Figure 3: Creating a New Project Directory

In the BSB - Welcome window shown in Figure 4, select | would like to create a new design,
then click Next to create a new design.

« Base System Builder - Welcome

Welcome 1o the Base System Builder!

Thiz tool will lead wou through the steps necessary to create an embedded spstem.

Fleaze beqgin by selecting one of the fallowing optionz:

I{E} | would like to create a new gesignl

) | would like ta load an esisting .bsh settings file [zaved from a previous session)

| | Browsze...

More Info < Back et = ] ’ Cancel

X1023_04_091207

Figure 4: Welcome to BSB
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i:X"JNX® Generating the Test Hardware System

In the BSB - Select Board window shown in Figure 5, as Board vendor, select Xilinx, select
Virtex 4 Xilinx ML405 Evalution Platform as the Board name, then click Next.

« Base System Builder - Select Board

Select a target development board:

Select board

() | would like to create a system far the following development board

Board wendor: | Xilins w
Board name: | Wirtex 4 MLA0G Evaluation Platform “
Board revision: 5

Maote: Wigit the vendor website for additional board support materials.

‘Yendor's Webzite Contact Info

Download Third Party Board D efinition Files

() | would like to create a system for a custom board

Einard description

The ML405 board iz intended to showcase and demongtrate YWirtex-4 technology, expecially the
new features being added to the FPGA, The ML405 board utilizes Xiling Wirtes 4
HCAVFRZ0-FFET2 device. Itis a demonstration platform to showcase the enormous power and
flexibility of Yites-4 FPGAs including new and improved clock technology, DSP blocks, Smart
FiaM blocks, advanced |/0s, embedded MACs, embedded processors, Multi Gigabit
Transceivers [MGT), and more.  Please reference AR 23410 for MGT issue on this board.

’ < Back ] [ Mest » ] ’ Cancel

X1023_05_091207

Figure 5: Selecting a Board in BSB
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Generating the Test Hardware System S XILINX®

In the BSB - Select Processor window shown in Figure 6, PowerPC appears as the default
processor because the design uses the Virtex™-4 FPGA architecture. Click Next.

~ Base System Builder - Select Processor

The board you zelected has the following FPGA device:

Architecture: Device: FPackage: Speed grade:
| virtewd | | mcdvha2 | | E72 || 10

Select the proceszor pou would like to use in thiz design:

Frocessaors

(") MicroBlage

Frocessar descrphion

The PowerPC 405 core is a 32-bit implementation of a BISC PowerPC embedded-environment
architecture. |t iz integrated into the Yirtex-l| Pro and Wirtex-4 F device uzing the [P-lmmersion
technology and supported by CoreConnect bus infrastructure and extenzsive [P cores for
penpheralz and utilites.

¢ Back ] I Hest » l ’ Cancel

X1023_06_080807

Figure 6: Selecting a Processor in BSB
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In the BSB - Configure Power PC window shown in Figure 7, change the processor clock
frequency to 300 Mhz, then click Next.

« Base System Builder - Configure PowerPC

PowerPC

Syztem wide zethings

Reference clock Proceszar clock
frequency: frequency:

100.00 MHz | |ETDNDNMN v | MHz | (10000 v MHz

Enzure that vour board is configurad for the specifed frequency.

Beset palarity: Active LMW

Froceszzar configuration
Debug 1/F

(&) FPGA JTAG

Bus clock frequency:

CPU debug uzer ping anly

CPU debug and trace ping

() Mo debug
On-chip memany [OCk]
| [Uze BRAM)
Data:
PowerPC™— MO vl
Irnstruaction:

| | NOME |

Cache zetup
[ ] Enable

For optimal performance, enable burst
anddor cacheline on memary

Enable floating point unit (EPLU) (9]

< Back ] I Mest » ] ’ Cancel

X1023_07_091207

Figure 7: Setting the Processor Clock Frequency
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In the BSB - Configure 10 Interfaces (1 of 4) window shown in Figure 8, change the Peripheral
to use the OPB UART 16550 and check Use Interrupt. Deselect LEDs_4Bit,
LEDs_Positions, and Push_Buttons_Position, as these are not required for this example.

« Base System Builder - Configure 10 Interfaces (1 of 4)

The following external memony and 10 devices were found on your board:
Hilima Virkes 4 MLANS Evaluation Platform Bevizion 1

Pleaze select the |0 devices which pou would like to uze:

|0 devices

7] R5232_Uart
Peripherat| | OPE UART 16550 v

(%) Configure az LART 18550

() Configure az LART 15450

[ ] LED= 4Bit Diata Sheet
[] LEDs Pasitions Diata Sheet
| [] Puzh_Buttons_Position Diata Sheet

¢ Back ] I Meut » ] ’ Cancel

X1023_08_091207

Figure 8: Selecting UART and Enabling Interrupts

XAPP1023 (v1.0) October 3, 2OWWW.BDTI@('T“@9TH /XILINX 7


http://www.xilinx.com

SXILINX®

Generating the Test Hardware System

In the BSB - Configure 1O Interfaces (2 of 4) window shown in Figure 9, deselect
SystemACE_CompactFlash and IIC_EEPROM, because booting will be done off NFS which

does not require IC_EEPROM. Click Next.

« Base System Builder - Configure |0 Interfaces (2 of 4)

|0 devices

[ ] lIC_EEPROM

[] SysACE_CompactFlash

DDR_SDRAM_E4kx32

The fallowing external memaory and |0 devices were found on your board:
Filires Wirtew 4 MLA0S Evaluation Platform Revision 1

Fleaze gelect the 10 devices which pou would like to uze:

Eeripheral: | PLE DDR

[] Use interupt

MGT_wrapper

Penpheral: | MGT PROTECTOR

MGET1024E
MGT1054E
MGT11324E
MGT1104E

Data Sheet

Data Sheet

Data Shest
Hate

Data Sheet

< Back ] I Mest = l [ Cancel

X1023_09_09127

Figure 9: Selecting the 10 Devices
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In the BSB - Configure 10 Interfaces (3 of 4) window shown in Figure 10, deselect
Ethernet_MAC and select TriMode_MAC_GMIIl. Setthe DMA Preset to Scatter Gather DMA
and select Use Interrrupts. Deselect SRAM_256Kx32.

« Base System Builder - Configure 10 Interfaces (3 of 4)

The following external memorny and |0 devices were found on your board:
Hilires Virkes 4 MLA05 Evaluation Platform B evizion 1

Fleasze zelect the |0 devices which you would like to use:

|0 devices

[] Ethernet_tAL

Data Sheet
Mote

| [7] TriMods MAC_GMI

Eeripheral: | FLE TEMAC v

D& Prezent
) No DMa
|{'§} Scatter gather Dbdd,

| [ SRAM_256Kx32

Drata Sheet

¢ Back ] I Meut » ] ’ Cancel

X1023_10_091207

Figure 10: Selecting TriMode MAC GMII
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Generating the Test Hardware System

In the BSB - Configure 10 Interfaces (4 of 4) window shown in Figure 11, confirm that
Flash_2Mx32 is not selected, then click Next.

« Base System Builder - Configure 10 Interfaces (4 of 4)

The following external memony and 10 devices were found on your board:
Hilire Wirtes 4 MLA0S Evaluation Platform B evizion 1

Fleaze select the |10 devices which you would like to use:

|0 devices

] FLASH_2M:32 Diata Sheet

< Back ] ’ Mewut = ] ’ Cancel

X1023_11_091207

Figure 11: Disabling Flash

The PLB Bram holds the boot vector of the PPC. In the BSB - Add Internal Peripherals window
shown in Figure 12, accept the Memory Size default value of 16KB, then click Next.

« Base System Builder - Add Internal Peripherals (1 of 1)

Add other peripherals that do not interact with off-chip componentz. Use the
“t.dd Peripheral' button to zelect from the lizt of available peripkerals.

If you do not wizh to add any nond0 peripherals, click the "Mest™ button,

Add Peripheral ..

Peripheralz

ple_bram_if_cntlr_1 -
Peripheral: FLE BERAM IF CHMTLR
Memom size: [1EKE W _

’ ¢ Back ” Meut > ] ’ Cancel ]

X1023_12_091207

Figure 12: Adding Internal Perpherals

Accept the default options for the test routines on the next few screens, by selecting Next.
Finally, click on Generate to generate the processor system and Finish to exit the wizard.

10
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Generating the Test Hardware System

Modifications to Improve Performance

Right click on the system-assembly view of the DDR controller DDR_SDRAM_64Mx32. In the
configuration window shown in Figure 13, select Support PLB Bursts and Cache Line
Transactions to be TRUE, then click OK to save.

- DDR_SDRAM_64Mx32 : plb_ddr_v2_00_a

x

D ataghest

&

Festore

HOL
Toggle Mames

User \W||m|

Mizc
ECC Support PLB Bursts and Cache Line Transactions
DOR Parameters

Support Registered DIkibdz

MNumber of DDR Memory Banks

R = =
| i
@
)

< < < <

Mumber of DDR Clock Pairs

Simulation Initialization Time 200000000 B

X1023_13_091207

Figure 13: Setting PLB Bursts and Cacheline Transactions

Right click on the PLB_Temac instance TriMode_MAC_GMIl, make changes to the FIFO sizes
depths and Checksum offload settings as shown in Figure 14, then click OK.

% TriMode MAC_GMII : plb_temac_v3 00 _a

G

HOL

Togale Mames

x

D atashest

Restore

User | System | Buses |
All

Device Block 1D

Receiving FIFO Diepth in bits 131072

Tranzmitting FIFO Depth in bits 131072

MAC Length and Status FIFO Depth

Include Receiving D ata Realignment Engine

Include Tranzmitting Diata Realignment Engine

Include Device Module Identification Read

w NNi
<!<<<<<D

Dié Type

TEMAL Instance Mumber Auta Computed
Both Instances of Hard TEMACs are Used O
Include Receiving TCP Checksum Offload
Include Transmitting TCP Checksum Offload

X1023_14_091207

Figure 14: Configuring the PLB TEMAC Instance
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Generating the Test Hardware System

At this stage, the modifications to the hardware are complete. Select Tools — Generate
Bitstream to generate the required system hardware. On completion of generation, a warning
about licensing of the 16550 core may be dispayed. If this is the case, the generated
bitstream will be fully functional, however the uart will stop functioning after a number of hours.

Setup of a NFS Fileserver for the Linux Root File System

It is beyond the scope of this document to detail the specifics of how to setup a root file system
on a linux server, mainly due to the instructions being different between linux distributions.
Copy the contents of the MontaVista-provided target directory,
/opt/montavista/pro/devkit/ppc/405/target/, to an nfs mount, with the following
options in /etc/exports: /nfsroot (rw,no_root_squash, no_all_squash, async)

In the OS pulldown menu, select Linux_2_6, then click on the OS and Libraries option.

Kernel Configuration

In the XPS Software Platform Settings window shown in Figure 15, select Software —
Software platform settings to configure the required modifications to the Linux kernel.

In the OS pulldown menu, select Linux_2_6, and then click on the OS and Libraries option.

- Software Platform Settings

Frocessor Information

Processor Instance: !.EEEEQ?:E_ :l

Software Platform Processor Settings
05 andlibraies | CPU Diiver: | cpu_pped05 | CPU Diiver Version: [ 1.00.a v
Drivers Frocessor Parameters:
Mame Curent Yalue Detault Value Type Description
| = ppcd05_0
EXTR&_COMPILER_FLAGS -g -g string Extra compiler flags used in BSP and library g
ARCHIVER powepe-eabiar powerpe-eabi-ar string Archiver uzed to archive libraries for bath BSP
COMPILER powepc-eabigee powerpc-eabi-goc string Compiler used to compile bath BSP libraries a
CORE_CLOCK_FREQ_HZ 30020800 400000000 int Core Clock Frequency inHz
< -

0% & Library Settings

| Generate Linus BSP for Mantaiista Linus Frofessional Editians 4.0.1 or Wind River

Version: [1005 % | | General Purpnse Platfarm, Linux Edition 1.3

Use Library Wersion Description

Download ThirdParty 05 & Library D efinition Files here

I (1] I I Cancel ] [ Help

X1023_15_091207

Figure 15: Configuring the Linux Kernel

12

WWW. B DTI@‘%“@@TII / XILINX\PM 023 (v1.0) October 3, 2007


http://www.xilinx.com

Generating the Test Hardware System

SXILINX®

In the XPS Software Platform Settings window shown in Figure 16, click on Edit so that the

connected_periphs connect the uart, temac, and interrupt controller to the linux BSP
generation. Click OK to accept the default additions of the supported peripherals.

% Software Platform Settings

Processor Information

Software Platform
05 and Libraries

Drivers

Processor Instance: | ppcd05 0w

Configuration for 05:  linus_2 B +1.00.a

Mame Current ¥ alue Default Yalus Type Drescription S|
=-linus_2 6
-connected_periphs Edi... array Peripherals [IF] uzed in Linux
memory size int Main Memom size in bptes 3
wat16550 bus clock freg int bus clock fequency HZ for uart ba
tarfie T oyl estination directory for Linus BSP
o Add/Delete List of Parameter-Values |5| e e e
& P N ] h R amdisk size [in Tk blocks) [for ram —
MH il Bl s A MFS oot info given by dhcp o ke
MA Parameter Description: Peripherals (IP) used in Linus IMFS server [ip addiess or host nam
MA IMNFS share name [for MFS rootfs: inf
g periph_name Sysace partition [for Sysace rootfs]
1P IP addrees IPAML address artnm' b 5
< R5232_Uart »
Tritdode_MAC_GMII
Canfigurati opb_intc_0

To add an element to the parameter list, click "'Add"

To delete an elemert, select the row and click "Delete™

[ mader ][ aad ][ peste |[ ok J[ Cacel |

T o

X1023_16_091207

Figure 16: Configuring the BSB Generation
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Generating the Test Hardware System

Continue configuring the kernel patches by specifying the correct values for each field as
shown in Figure 17. The memory size should be the same (or smaller) than the physical DDR
on the board — 0x02000000. Set the speed of the bus to 100000000 (100Mhz). Set the target
directory to ../../../kernel_mods to make a patch directory in the root of the project. Set the
NFS information source to be the kernel command line.

The nfs server entry has to match the IP address of the nfs server. Place the IP address in this
field, along with the path to the network share in the NFS share field. For example, if the nfs
share was 192.168.1.103: /nfsroot/2, enter 192.168.1.103 in the NFS server field,
and nfsroot/2 in the NFS share field. If the ML405 is plugged into a DHCP network, leave
the IP address set to on. If a CAT5e cable is used to connect the board to a server, specify an
IP address in the same subnet as the server, for example, 192.168.1.101. Click OK to save
the changes.

& Software Platform Settings

Frocessor Infarmation
Processor Instance: | pped05_0 Y
Software Platform I Configuration for 05 linus_2_ B +1.00.8
05 and Libraries il N NS e —
re— || Mame Current ' alue Drefault Walug Type [rezcription -
connected_periphs ([R523.. array Peripherals (IP] used in Linus
mEmony size ORI int td ain Memary size in bytes
uart1 8550 bus clock freq F0030000 int bus clock frequency HZ for wart b
target directorny / A Akarel mads string Destination directary for Linux BSF
roatfs type nfs ¥ lsysace Enum Device for the roat filesystem
ramdizk. zize ara 8192 string Ramdizk. zize (in 1k blocksz] [for ra
MFS infa source (kemel command line % |dhcp EnLm MFS roat infa given by dhep or ke —
MFS zerver FE2 768 1. 703 string MFS zerver [ip address or host nal
MFS share Qfsmoff? string MFS share name [for MFS rootfs: |
sysace partition r2 - &2 Bhnum Syzace parlition [for Sysace rootfs
IP address 2758 ¥ 107 on string IP address. |P%'4 address or 'on' ko =
£ — ' ] ' ' &
Canfiguration far Libraries
I akK ] [ Cancel ] [ Help

X1023_17_091207

Figure 17: Configuring the Kernel Patches

Generate the kernel patches by selecting Software — Generate Libraries and BSPs from
the menu. A directory called kernel mods (or whatever was specified in the target_directory
field) will be generated with modifications to the default MontaVista Linux image.

14
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Creating a Local Kernel Image for Patching

In MontaVista Linux, the kernel source tree is located within the installation. This source tree
should not be modified directly, but rather be copied locally and modified there. Open a
MontaVista Linux bash shell, change directory to the root directory of the project, then copy the
kernel locally using the following command.

tar cf - -C /opt/montavista/pro/devkit/lsp/xilinx-ml140x-ppc_ 405 linux-
2.6.10 mv1401 | tar xf - -C

This command is shwon in Figure 18.

111 feyedrive/c/backup/projects/netperf_ml405

% cd scygdrivescsbackup/projects/netperf _ml4@5

& tar cf - —-C sopt/montavistasprosdevkit/lsp/xilinx—ml48x—ppc_ 405 linux-2.6.10_
mvl481 | tar xf — —C

X1023_18_091207

Figure 18: Creating the Local Kernel Image
This produces a copy of the linux kernel in a local directory 1inux-2.6.10 mv1401.

Patching the Kernel

It is possible to patch the kernel directly from XPS by specifying the kernel path in the software
platform settings option target_directory. If that has been done, this step can be skipped.
However, the user may prefer having a separate kernel mods directory for more strict control
of when the kernel files are patched. The contents of the kernel mods directory must be
copied on top of the kernel source files, overwriting the source where applicable.

XAPP1023 (v1.0) October 3, 2OWWW.BDTI@@@TH/XILINX 15
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&7 XILINX® Generating the Test Hardware System
These files and folders can be dragged-and-dropped in a windows platform or a command line
approach can be taken as shown in Figure 19.
111 feygdrivefc/backup/projects/netperf_ml405
S tar cf — —C .-kernel_mods . | tar xf — —C _/linux—2.6.18_muv1481
% -
X1023_19_091207
Figure 19: Patching the Linux Kernel
Following the kernel patching, the kernel can be configured automatically to use all of the
supported, connected peripherals by running a generated tc1 file. Execute this file by using
the command, telsh cow.tcl. After ensuring that the ppc_405- gnu tools are in the path,
the kernel image can be built by executing make zImage. All of these commands are shown
in Figure 20.
111 feygdrive/cfbackup/projects/netperf_ml405/linux-2.6.10_mvi401
5 tclsh cow.tcl
Updating Linux .config file
% export PATH=/opt/montavistasprosdevkit/ppc-485-hin:SPATH
5 make zlImage.
X1023_20_091207
Figure 20: Building the Kernel Image
On successful completion of the kernel build, the file zImage . elf will be available in the
kernel directory, 1inux-2.6.10 mv1401/arch/ppc/boot/images.
1 Xilig, APP102 1. 2007
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Bitstream Download and Kernel Execution using XMD

Once the kernel and hardware have been successfully built, the initial hardware can be brought
up for testing. Selecting Device configuration — Download Bitstream to download the
bitstream to the ML405 board. The ML405 board should become configured, and the green
Done light should be lit.

Select Debug — Launch XMD to launch the XMD command line debugger. If a configuration
dialogue appears, accept the default options to launch the debugger. Upon a successful
connection to the board, the debugger window should look as shown in Figure 21.

c:\tools\EDK91\bin\nt\xmd.exe

oo

=l L

=

o &
=
=

=

=

=R

Bl vl el
o L
gl vl

Sl ool
S

v f==]==]

=

D -

X1023_21_091207

Figure 21: Downloading the Bitsream and Executing the Kernel in XMD

Change directory to the location of the kernel image, and upload the image to the board. Type
con to run the kernel, and observe the kernel output in a suitable RS232 terminal (9600 baud,
hardware handshake, 8n1). If using the MontaVista-provided target filesystem, login using the
user root with no password.

Sourcing and Compilation of netperf

Netperf is available as a source tar file from www.netperf.org. Download the most current
version of the tool. Make the tar.gz file available in the file system of the target board for
target compilation.

Before extracting any files, ensure that the date is set on the target. Because there is no
battery-backed up date available, this can be done manually. See Figure 22.

root®@192, 168.1.101: ~“#_date -u B62515532007
Mon Jun 25 15:53: 2a UTC 2007
r'oot@192 168.1.101:~#

X1023_22_080807

Figure 22: Sourcing the Compiling netperf

Extract the files using tar, and change to the directory created.

Configure the build environment by executing . /configure. This should result in many
checks, as well as the generation of a custom make environment for the target.

The netperf tools can then be compiled by using the command make. Install the tools by typing
make install.

XAPP1023 (v1.0) October 3, 20§47 YATYA . BDTI@@@TH /XILINX 17
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Generating the Test Hardware System

Configuration of Network Interfaces to Support Jumbo Frames

To get the best performance from the Ethernet interfaces, the Maximum Transmission Unit
(MTU) of the interface can be set to a size to support Jumbo Frames. This setting is required
on both the server as well as on the client to enable optimal packet sizes.

On both the client and the server, use ifconfig (as root) to change the MTU to 8000.
Figure 23 shows this for the ML405.

B Tera Term - COM1 VT
File Edt Setup Control ‘Window Help

Iroot@192 168.1.191: "#\lfconflg eth@ mtu 8002 |

root®192.168.1.181:~# ifconfig

eth@ LLnk encap: Ethernet HHaddr B@ BA:35:00: 22: 20
inet addr:192.168. 92.168.1.255 Mask:255.255.255.0
upP BROADCAST RUNNING MTU BBGG Metric:1
RX packets:549@ errors:Q@ dropped:@ overruns:@ frame:@
TX packets: 5552 errors:@ dropped: @ overruns:@ carrier:@
collisions:@ txgueuelen: 1000
RX bytes:6576684 (6.2 MiB) TX bytes:882030 (861.3 KiB)

lo L1nk encap: Local Loopback
addr:1 M sk:255.0.0.0
UP LOOPBACK RUNNING MTU 16436 Metric:1
RX packets:8 errors:Q dropped:@ overruns:Q@ frame:@
TX packets:8 errors @ dropped:@ overruns:@ carrier:@
collisions:@ txqueuelen:d
RX bytes:560 (568.80 b) TX bytes:568 (560.8 b)

lroot@192.168. 1. 101:~#

v

X1023_23_091207

Figure 23: Configuring Intefaces to Support Jumbo Frames

netperf commands can then be run from the console. This requires netserver to be running on
the target server. See the netperf readme files for more information.

Setup  Control  MWindow  Help
net erf —c e T e L
-F 152 9e8.1.103 -
g _INET to 192.168.1.1@3 (192.16

8.1.183) Port [a] AF INET

Recv Se Utilization Service Demand
Socket Socket Message Elapsed Sen ecv Send ecv

Size Size Size Time Throughput| local remote local remote
bytes bytes bytes secs. l@~6bitsss| % S %5 us KB us /KB

262142 217288 10. 28 483.96 | 99.99 12.7@ 28.259 2.575
root@192. 168. 1. 1@1 ”# [ |

A

libslibc.so.&
S 262142 -m 65536

port

.

X1023_24_091207

Figure 24: Running netperf Commands

As shown in Figure 24, a performance of over 400 Mbits per second is achievable for an
unmodified kernel.

Kernel Modifications to Further Improve Performance

The default kernel files set the TX and RX thresholds to values of 16 and 2, respectively. The
frequency of interrupts can be controlled with the interrupt coalescing features of the SG DMA
engine within the TEMAC core. These features can be used to optimize interrupt latency and
throughput for the user's network traffic conditions. The packet threshold count will delay
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References
processor interrupts until a programmable number of packets have arrived or have been
transmitted. The packet wait bound timer can be used to cause a processor interrupt even
though the packet threshold has not been reached. The timer begins counting after the last
packet is processed. If no other packet is processed as the timer expires, then an interrupt will
be generated.
The values of the TX and RX thresholds can be found in the kernel file
drivers/net/Xilinx temac/adapter.c. The file can be edited before re-compiling the
kernel. With values of 32 and 8 for TX and RX threshold, the performance can increase as
illustrated below in Figure 25.
<.6 -H 192.168.1.183 -- -s 131078 -S 262142 -m 65536
TP SENDFILE TES] from 0.8.8.9 (9.0.9.8) port @ AF_INET to 192.168.1.103 (192.16
8.1.103) port G_AF_INET
Recv Sen Utilization Service Demand
Socket Socket Message Elapsed en ecv Sen Recv
Size Size Size ime Throughput| local remote local remote
bytes bytes bytes secs. 1o9~6ébits/s| % S %S us /KB us /KB
262142 217088 65536 10.00 521.65 | 99.90 14.80 15.688 2.324
root®192.168.1.101:~#
X1023_25_091207
Figure 25: Editing Threshold Values
References UG410 (v1.0.1) June 30, 2006 ML405 Evaluation Platform User Guide
Revision The following table shows the revision history for this document.
History
Date Version Revision
10/3/07 1.0 Initial Xilinx release.

XAPP1023 (v1.0) October 3, 20W.BDT@@% / XILINX 19


http://www.xilinx.com

	Benchmarking the Performance of the Virtex-4 10/100/1000 TEMAC System
	Abstract
	Included Systems
	Hardware and Software Requirements
	Test Infrastructure Setup

	Reference System Specifics
	Generating the Test Hardware System
	Modifications to Improve Performance
	Setup of a NFS Fileserver for the Linux Root File System
	Kernel Configuration
	Creating a Local Kernel Image for Patching
	Patching the Kernel
	Bitstream Download and Kernel Execution using XMD
	Sourcing and Compilation of netperf
	Configuration of Network Interfaces to Support Jumbo Frames
	Kernel Modifications to Further Improve Performance

	References
	Revision History



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice




