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TOE10GLL-IP (Cut-through) 32-Session Demo Instruction

Revl1l.0 30-Jun-23

1 Overview

This document shows the example to run multi-session TOE10GLL-IP (Cut-through mode) demo
with 32 instances by using two test environments. First is run by using one FPGA board
transferring TCP data with TestPC which runs test applications for transferring TCP data via 10Gb.
Test performance on the first environment is limited by the resource on TestPC. Second is run by
using two FPGA boards for transferring 10Gb Ethernet data to each other. Using two FPGA
boards including TOE10GLL-IP achieves the better performance for transferring TCP data via
10Gb Ethernet, comparing to the first environment.

In the document, topic 2 shows the example to set up 10Gb Ethernet card on TestPC to get the
good performance for transferring data via 10Gb Ethernet when running the test by using the first
test environment, FPGA and Test PC. Topic 3 shows the example console and test result when
running under the first test environment. Finally, topic 4 shows the example console when running
the second test environment, FPGA and FPGA. More details of each topic are described as
follows.

Note:

1) To set up FPGA test environment, please follow the instruction described in FPGA set up for
TOE/UDP10G-IP document (fdg_toeudp10gip_fpgasetup_xxx9.

2) This document shows the demo by using one target only; however, the user can set up the test
environment by using two targets which may be all PCs, all FPGAs, or mixed PC and FPGA.

30-Jun-23 Page 1



dg_toel0gllip_32ss_instruction.doc

2 PC Setup

Before running demo, please check the network setting on PC. The example of setting 10Gb

Ethernet card is described as follows.

2.1 IP Setting

U Ethernet 8 Properties X
Networking ~ Sharing

Connect using: 10-Gb LAN connection /1\
@ Intel(R) Ethemet Controller X710 for 10GbE SFP+ \I)

This connection uses the following items:

&3 Client for Microsoft Networks ~
9 File and Printer Sharing for Microsoft Networks

%3 Npcap Packet Driver (NPCAP)

™ T8 QoS Packet Scheduler e

[ intemet Protocol Version 4 (TCP/IPv4)

Ll a Microsoft Network Adapter Muttiplexor Protocol

2 Microsoft LLDP Protocol Driver v
< >

Install.... Uninstall

Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks.

OK Cancel

Internet Protocol Version 4 (TCP/IPv4) Properties
General

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

(O Obtain an IP address automatically

@ Use the following 1P address:} /@
e 192.168. 7 . 25

Subnet mask: 255.255.255. 0

Default gateway: L § g ; ]

Obtain DNS server address automatically

(® Use the following DNS server addresses:
q Preferred DNS server: [ 5 0 l
Description

Alternate DNS server: [ A 5 § I

[Jvalidate settings upon exit

[oc ][ conce

Figure 2-1 Setting IP address for PC

1) Open Local Area Connection Properties of 10-Gb connection, as shown in the left window

of Figure 2-1.

2) Sel ect PigTCPaANd t hen

click Properties.

3) Set IP address = 192.168.7.25 and Subnet mask = 255.255.255.0, as shown in the right

window of Figure 2-1.

30-Jun-23
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2.2 Speed Setting

U Ethernet 8 Properties X Intel(R) Ethernet Controller X710 for 10GbE SFP+ Properties X
Networking ~ Sharing General Advanced Drver Details Events Power Management
Connect using: The following properties are available for this network adapter. Click

the property you want to change on the left, and then select its value

@ Intel(R) Ethemet Controller X710for 10GbE SFP+ o pl
A ik

This connection uses the following items: Maxlmum Numbergff Sgg m A
E3 Client for Microsoft Networks A NDIS QOS
%8 Fie and Printer Sharing for Microsoft Networks ';a"gfpmz‘"m Tack Offica
’? Npcap Packet Driver (NPCAP) Preferred NUMA node
93 QoS Packet Scheduler Receive Buffers
IR intemet Protocol Version 4 (TCP/IPv4) | o T i
[J s Microsoft Network Adapter Mutiplexor Protocol R o bl orofte
2. Microsoft LLDP Protocol Driver v
< > SR-I0V
TCP Checksum Offload (IPv4)
md Uninstall Pm TCP Checksum Offload (lPVG) 27
T—

Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks.

oK Cancel Cancel
Figure 2-2 Set Link Speed = 10 Gbps

1) On Local Area Connection Properties window, cl i cdnfigh Ce 0 as Hghbre2sn
2) On Advanced Tab, se | e $peed @nd Duplexa Setthevaluetoin 10 Gbps Ful
running 10-Gigabit transfer test, as shown in Figure 2-2
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3) On finterrupt Moderationowindow, select iDisabledoto disable interrupt moderation which
would minimize the latency during transferring data, as shown in Figure 2-3.

Intel(R) Ethernet Controller X710 for 10GbE SFP+ Properties X

General Advanced Driver Details Events Power Management

The following properties are available for this network adapter. Click

the property you want to change on the left, and then select its value
on the right.

Property: Value: 3
Enable PME A | Disabled
EncapOverhead
Encapsulated Task Offload
Flow Control

Intermupt Moderation Rate

IPv4 Checksum Offload

Jumbo Packet

Large Send Offload V2 (IPv4)

Large Send Offload V2 (IPv6)
Locally Administered Address

Log Link State Event

Maximum Number of RSS Process:
Maximum Number of RSS Queues ¥

[ok ][ cance

Figure 2-3 Interrupt Moderation

4) On finterrupt Moderation Rateowindow, set value to AOFFQ as shown in Figure 2-4.

Intel(R) Ethernet Controller X710 for 10GbE SFP+ Properties X

General Advanced Driver Details Events Power Management

The following properties are available for this network adapter. Click
the property you want to change on the left, and then select its value
on the right.

Property: Value: 4
Enable PME o

EncapOverhead

Encapsulated Task Offload

Flow Control

Intermupt Moderation

|Pv4 Checksum Offload

Jumbo Packet

Large Send Offload V2 (IPv4)
Large Send Offload V2 (IPv6)
Locally Administered Address

Log Link State Event

Maximum Number of RSS Process:
Maximum Number of RSS Queues v

>

T

Figure 2-4 Interrupt Moderation Rate

5 Click AOKO button thgwiklens.e and exit all set
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2.3 Power Option Setting

1) Open Control Panel and select Power Options as shown in the left window of Figure 2-5.
2) Change setting to High Performance as shown in the right window of Figure 2-5.

[E2 All Control Panel ltems

+ » Co.. » AllCo..

- m] X

v O 2 Searc

Adjust your computer's settings  View by: geic

g Phone and Modem

| - \ 1)
\Q Power Option

[3'.' Programs and Features

Q) quicktime (32-bit)

‘;,! Recovery

30-Jun-23

3 Power Options

- m]

» Control Panel > All Control Panel ltems > Power Options v O Search Control Panel

Control Pffiel Home

Choose what the power
buttons do

Create a power plan

@ Choose when to tumn off the
display

% Change when the computer
sleeps

See also

User Accounts

Choose or customize a power plan

X

7}

A power plan is a collection of hardware and system settings (like display brightness, sleep, etc.) that manages

how your computer uses power. Tell me more about power plans

Preferred plans

() Balanced (recommended) Change plan settings

Automatically balances performance with energy consumption on capable hardware.

(® High performance Change plan settings

Favors perfformance, but may use more energy.

Show additional plans

Figure 2-5 Power options
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3 Testresult when using FPGA and TestPC

3.1 Display TCPIP parameters

Sel ect 6006 to

check

current

p ar a mehe garamaters, t h

i.e., common parameters which are shared for all session and target parameters which are
settoeachtargeti ndi vi dually. Typically, 1t 1is
modeo for runni ng F P-GIAC rodedcanTbe min if tHe @Qser kikoivtleed
MAC address of Test PC.

Client Mode Fixed MAC Mode
+++ Current Network Parameter +++
A Tl FPGA MAC address = BxBOG1B2839485
FPCA 1P - 192.168.7.49 FFGA [P = 192.168.7.42
Number of target =1 Number of target =1
! Target IP adde ! Mode ! ARP/ICHP ! Port (FPGA-Target) ! | Target MAC addr | Target IP adder | Mode | ARP/ICHP | Port (FPGA->Target) |
\ 192.168.7.25 {[CLIENT || ENABLE ! 60000 —> 61000 ! | [xe54433221100]:  192.168.7.25 :: ENABLE | 60000 -> 61000 !
, {CFISTI DISABLE !  B9GL —> c1a@1 ! ! { { FIRED | DISABLE !  6@OBL -> 61081 |
; | PIXED | DISABLE ! 60962 -> 61062 ! ! : ! FIXED ! DISABLE ! 60082 -> 61002 !
. ; ; | . | ! | ! FIXED ! DISABLE !  6@@29 -> 61829 |
i i E}§E£ i g}g:g{ﬁ i 233% _§ 2}353 i ! ! ! FIXED ! DISABLE : 68038 -> 61839 !
; | PINED | DISABLE ! 60031 -> 61031 ! ! | ! FIXED ! DISABLE !  6@@31 -> 61831 |
| Network parameters }—

--- TOEL8GLL-1P 32 Session menu --- o TOELBGLL-IP 32 Session menu —-- |
[@] = Display TCPIP parameters [@1 : Display TCPIP parameters Common parameters
(1 ¢ Resst TCPIP paraneters (21 Hadt duptex Tose CTOEIP - Target)
) et B e, Rl A G

30-Jun-23

Figure 3-1 Display current parameters

Most parameters of all sessions are listed in the table, except three parameters which
shares the same value for all sessions.
1) FPGA MAC address: 48-bit hex value to be MAC address of FPGA. Default value is
0x000102030405.
2) FPGA IP: IP address of FPGA. Default value is 192.168.7.42.
Note: This value is used to be server IP address parameter for test application on PC.
3) Number of Target: Display total number of targets. Default value is 1.

The example shows the test with one target, so the same target parameters are assigned to

all sessions, described as follows.

1) Target MAC address (displayed when running Fixed MAC mode only): 48-bit hex value to
be MAC address of the target device. Default value is 0x554433221100.

2) Target IP address: IP address of the target device (10 Gb Ethernet on PC). Default value
is 192.168.7.25.

Page 6
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The unique parameters that are assigned for each session are port numbers. FPGA port

number is shown in the left-hand side while Target port number is shown in the right-hand

side. Only the first session of each target can be assigned while the other sessions are

calculated by using incremental pattern.

1) FPGA port number: The port number of FPGA. Default value of the first session is 60000.
Note: Port number of FPGA is used to be server port for test application on PC.

2) Target port number: The port number of target. Default value of the first session is 61000.

The table also shows the two additional parameters 7 Initialization mode and ARP/ICMP

enable.

1) The initialization mode: User sets the initialization mode of the first session for all target to
be ®&(Client), 4&(Server), or 29 (Fixed-MAC). To run with PC, please input ® o initialize
the IP in client mode. The other sessions are fixed to Fixed-MAC mode.

2) ARP/ICMP enable: User sets this flag to the first session of each target individually.
Default value is Enable. The other sessions are fixed to Disable. When this feature is
enabled, TOE10GLL-IP generates ARP reply packet or ICMP Echo reply packet when
ARP request packet or ICMP Echo request packet is received.

To change some parameters, user can set by using menu [1] (Reset TCPIP parameters).

30-Jun-23 Page 7
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3.2 Reset TCPIP parameters

S e | e ddareset thélP and change IP parameters.

This menu is run to reset the IP with or without updating parameters. After selecting this
menu, the current parameters are displayed on the console. User enters ¢ xaduset the
current value or enters other keys to change some parameters. After the parameters are set,
all TOE10GLL-IPs are reset and start the initialization process.

The description of each parameter is shown in topic 3.1 (Display TCPIP parameter). The
menu to set each parameter are split to two phases. First is the common parameter that
share to all session. Second is the target parameter that is assigned each target individually.
The range of each parameter is described as follows.

Common parameters

1)Mo d e : | ,dp ar 26toGritidlize the IP in Client mode, Server mode, or Fixed-MAC
mode, respectively.
Note: When TestPC and FPGA are connected in different network which cannot
communicate by ARP process, it needs to run TOE10GLL-IP in Fixed MAC mode to set
MAC address manually via the console instead of using ARP process.

2) FPGA MAC address: Input 12 digits of hex value. A d dOxofi a prefiato input as hex
value.

3) FPGA IP address: A set of four decimal digits is separated by fi . The valid range of each
decimal digit is 0-255.

4) Number of targets: The total number of targets in the test system. Valid range is 1-2. (The
variable in this demo supports up to 2 targets).

Target parameters

1) ARP/ICMP enable: Set A&to enable ARP/ICMP reply for the first session in each target. If
set ®§ ARP reply and ICMP Echo reply will not be returned by TOE10GLL-IP.

2) Target MAC address (displayed when running Fixed MAC mode only): Input 12 digits of
hexval ue. Add préfi@ to imputeas hexavalue.

3) Target IP address: A set of four decimal digits, similar to FPGA IP address. This value is IP
address of Test PC.

4) Start FPGA port number: The FPGA port number of the first session in this target. Valid
range is 0-65504. When the first port is 65504, the other sessions are assigned by
incremental value (65505, 65506, € , 65535).

5) Start Target port number: The target port number of the first session in this target. Valid
range is 0-65504. When the first port is 65504, the other sessions are assigned by
incremental value (65505, 65506, € , 65535).

6) Number of sessions: The total number of TCPIP session in this target device. Valid range
depends on the number of targets. For one target device system, the number of sessions
can be setto 1 - 32.

After finishing parameter assignment, the updated parameters are displayed on the console.
Next, the reset signal is sent to all IPs to initialize the IPs by using new parameters. Finally,
Al P i nitial i gsadwn ater thelBsmogriplete imti@lization process, as shown in
Figure 3-2.

30-Jun-23 Page 8
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Change parameters
(Client mode)

+++ Reset TOE1BGLL-IP +++

Current parameters before

Change parameters
(Fixed MAC mode)

¢ : User input
¢ : User output

+++ Reset TOE1BGLL-IP +++

Network paraneter of target#d assignment
Input ARP/ICHP reply <B-Disable 1-Enable> :
[INUALID INPUT] : Parameter not change
Input Target IP address

[INVALID INPUT] : Parameter not change

[INVALID INPUT] : Parameter not change

+++ Current Network Parameter +++

Input Start FPGA port number :E'
[INVALID INPUT] : Parameter not change

Input Start Target port nunber | 58088
Input Number of session (1-32) :|n]

+++ Current Netuork Parameter +++ . L
FPGH HAC address - @xB0162830405 changing when running in
FPGA 1P - Client or Server mode
Number of target =
i Target IP addr | Mode 1§ ARP/ICHP i Port (FPGA->Target) |
H 192.168.7.25 | CLIENT }  ENABLE 1} 60000 -> 61080 |
H i FIXED | DISABLE i 60881 -> 616081 |
H i FIXKED | DISABLE i 60882 -> 61082 |
| Input other keys
! ! PIKED ! DISABLE ! 60829 -> 61829 (not ‘x’) to change
: { FIXED | DISABLE | 60830 -> 61038 . )t 9
! ! FIXED | DISABLE ! 68831 -> 6163 Paf]ame er
Press ’x’ to skip parameter sstting:g%/
Input mode : [@] Client [1] Server [ ixed MAC =
[INVALID INPUT] : Parameter not change
Input FPGA MAC adddress :m
[INVALID INPUT] : Parameter not change ™~
Input FPGA IP adddress E . .
[INUALID INPUT] : Parameter not change [ Inputinvalid value
Input Number of target device (1-2) :[n] to use current value
[INVALID INPUT] : Parameter not change

Input new value of start

+++ Current Netuork Parameter +++

Current parameters before changing
when running in Fixed MAC mode

FPGA MAC address = OxBPB102030405
FPGA IP = 192.168.7.42

Number of target

Target port number

FPGA MAC address = BxBB61820836485
FPGA 1P = 192.168.7.42
Number of target =1

New parameter
i Target IP adde | Mode | ARP/ICMP i Port (FPGA-)>Target) |
1 192.168.7.25 | CLIENT |  ENABLE i 60008 > senea|
1 t FIKED | DISABLE ! 60 5@ |
H { FIKED | DISABLE ! H
H { FIKED | DISABLE 1} 60029 ->|50029| |
H { FIKED | DISABLE !} 6838 ->| 58838 |
H { FIKED | DISABLE ! 60@31 ->| 58831 !

IP initialization complete

——— TOE18GLL-IP 32 Session menu ——

WARNING: Please also change IP setting and port number on Test ap

[@] : Display ICPIP parameters

[1]1 : Reset TCPIP parameters

[2] : Half duplex Test (TOEIP - Target)

[31 : PFull duplex Test {TOEIP {-> Target)
30-Jun-23

i Target MAC addr § Target IP addr | Mode | ARP/ICHMP | Port (FPGA->Target) |
I Bx554433221198 | 192.168.7.25 | FIRED |  ENABLE 66008 -> 61008
i ' i\ FIRED i DISABLE i 6081 -> 61081 1
! ] ! FIXED ! DISABLE ! 66802 -> 61002 !
i ' \ FIRED i DISABLE ! 66829 -> 61029 |
i ' \ FIXED | DISABLE ! 66030 -> 61038 |
i ' ! FIXED | DISABLE ! 60831 -> 61031 |
Press "x' to skip parameter setting
Input mode : [@] C]Lent 1] Seruer [21 Fixed MAC => n
[INUALID INPUT] : Paraneter not change
Input FPGA MAC adddress in
[INVALID INPUT] : Parameter not change
R P o e

arameter not change
Input Mumber of target device (1-2) in Input new Target

[INVALID INPUT] : Parameter not change
Tetwork parameter of target#@ assignment
nput
[INVALID INPUT] : Parameter not change
Input Target MAC address

Input Target IP address

[INVALID INPUT] : Paraneter not change
Input Start FPGA port number

[INVALID INPUT] : Paraneter not change
Input Start Targ:t port nunber
[INUVALID INPUT] : Parameter not change
Input Number of session (1-32)
[INURLID INPUT] : Parameter not change

+++ Current Netuork Parameter +++
FPGA MAC address = OxB0B102030485
FPGA IP = 192.168.7.42
Number of target =1

ARP/ICHP reply {B-Disable 1-Enahle>

MAC address

BxH1B2C3D4ESF6
n

iy

i Target MAC addr | Target IP addr |

Mode |

ARP/ICMP : Port (FPGA->Target)

i | BxA1B2CID4ESF6 |1 192.168.7.25 | FIXRED | ENABLE ! GBEBB =2 EIEEB
| | \ FIRED | DISABLE !} 1 -> 61608

H ' ! FIXED ! DISABLE ! 6.832 - 51832
| | \ FIRED | DISABLE !} 60029 -> 610829
i i { FIRED i DISABLE i 60038 -> 61830
i i { FIRED | DISABLE !} 66831 -> 61831

HWARNING: Please also change IP setting and port number on

IP initialization complete

--- TOE1@CLL-IP 32 Session menu ---

[@] : Display TCPIP parameters

[1] : Reset TCPIP paranmeters

[2] : Half duplex Test (TOEIP - Target)
[3] : Full duplex Test (TOEIP {-> Target)

Test application

Common parameters

Target parameters

Figure 3-2 Change IP parameter
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3.3 Half-duplex Test
To transfer data in single direction, se | e20t t &  rduphex tesa dnfFPGA and run
At ctpaltaest . exeo on PC t The mlédugex st allows gseritodisablel a t
or enable to send/receive data of each target individually. All sessions in the same target
device shares the same test parameters. User sets three values for each target, i.e., ®6No
operation, A8Send test, and @B8Receive test. The details when running by Send test and
Receive test are shown as below.

3.3.1 Send Test
When Send test is selected, PC must run ficpdatatesto to receive the data by using the
recommend parameters for each session. The sequence to run Send test is shown as
follows.

1) On FPGA console, input test parameters of each target.

a) Input test mode: 6 eDdable and skip to assign the next target, A6Send test.

b) Input test sessions: Number of sessions that will be tested. Valid range is 1 to number
of sessions in this target.

c) Input transfer size: Unit of transfer size is byte. Valid value is 1 - OxFFFF_FFFF_FFFF.
The input is decimal unit when input only digit number. Useraddsi 0 x 0 t o fore a
hexadecimal unit.

d) Input packet size: Unit of packet size is byte. Valid value is 1 7 1460. The input is
decimal unit when input only digit number. User adds iOx 0 t o bér a
hexadecimal unit.

e) Enable PSH: TCP flag to inform that the target device should return acknowledgement
packet for the latest transmitted data immediately. Input ®&to disable PSH flag or d.&to
enable PSH flag.

f) Input Mode: Open connection mode. | n p utb setbSkréer mode.

The input assignment is repeated until all targets are assigned.

2) If all inputs are valid, the recommended parameters to run test application on PC are
displayed. Next, the IP address of the active target is displayed. After that, i Wa i t
C 0 n n e cigdisplaged to wait until the application is run on PC.

3) On PC, open Command prompt window for running the recommended command from
FPGA console. The number of command prompt windows that must be run is equal to the
number of test sessions set in step 1b). User runs test application by using the
recommended value. There are six parameters forrunningfit ¢ p d a to eetewesdata.
>> tcpdatatest <mode> <dir> <server IP> <server port> <bytelen> <pattern>
a) Mode: Input6 ¢ 6 flest PC asm client.

b) Dir: Input 6 r 6un Test PQ for receiving and verifying test data from FPGA

c) Server IP: Input the same value as IP address of FPGA

d) Server port: Input the same value as port number of FPGA on the selected session

e) Bytelen: Input the same v al ue a srandiel sizeg 0t tep 1c)son the selected
session

f) Pattern: Input 6 odverify data from FPGA or ®dto not verify data

30-Jun-23 Page 10
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4) After running the test application, the port is created. Current amount of transferred data is
displayed on the console (transmitted data) and Command prompt (received data) every
second. The console on FPGA shows total amount of transmitted data in each target while
the console on PC shows the amount of received data in each session.

5) mMHalf-duplex test completeo is displayed after all connections are closed. Finally, total
amount of transferred data and performance in each target are displayed on FPGA console.
While Command prompt displays total amount of data and performance in each session.

Figure 3-3 shows the example of one-session send test when using 1460-byte packet size
with enabling data verification on test application. The left window is FPGA console
operating as Server and the right window is Command prompt on PC operating as Client.

Note: The transmitted performance of one session in multi-session demo (485 MB/s) is less
than the performance of one-session demo (1143 MB/s) because Tx buffer size configured
in TOEL1OGLL-IP of multisession demo is equal to 8 Kbyte instead of 64 Kbyte.

¢ : User input

‘ Send testby 1

session ‘ ¢ : User output

Input 2 to run half-duplex test H FPGA console }_

Input “Send test” and
parameter for 1 session
f

+++ TOE1BGLL-IP Half- duplex Mode +++

1) Target IP Address @ 192 168.7.25 (32 session)
Test mode

Enter test sessions
Enter transfer size
Enter packet size
Enable PSH

Input mode

: 1 - BxFFPFFRFFEFFF =
t1 - 1460 =

: [8] DISABLE [1] ENABLE =)
t [@] Client [1] Server =)

Run test application on PC by following command
tepdatatest ¢ » 192.168.7.42 60006 17179869183 1
2

{B] gn test [1] Send test [2] Receive test )[I:r"

X

| PC Command Prompt ‘

(1)

Server mode

Start half-duplex testlny

I 192.168.7.25 i

isplay recommended

parameters and wait for
connection by client

< =4
@®
< fe-

! 16CB/ O B!
| 16CGB, @ B! @
1 6GB 8 B!
A e e e e +

Call tcpdatatest with recommended parameters)v
\ 3?

c:\SH)tcpdatatest c r 192.168.7.42 60088 17179869183 1

Start Receiving with Data pattern in Client mode
IP 192 168 7.42: BIOIB

ystem connecte

Display transfer size

Receiving Data Size ...
MB every second

475.677
959.988 MB
1.440 GB

16.814 GB
16.501 GB
16.992 GB

5
Spend 35.42 Second(s) for Receiving 17.18@ GByte(s)
Receiving Data Rate: 485.83 MByte(s)/Sec

Half-duplex test complete

1) Target IP Address : 192.168.7.25 (1 session)
Total tx transfer size = 17179869183 hyte(s>

Total rx transfer size = @ hyte(s)
Total = @B[B], Time = 35[s], Transfer speed = BIMB/s]

Total = 17.17[GB], Time = 35[s], Transfer speed = 485[MB/s]

Display performance
transferring all
5 connectionis closed

after

data and

—-- TOE18GLL-IP 32 Session menu -——

[B8] : Display TCPIP parameters

[1] : Reset TCPIP parameters

[2] : Half duplex Test (TQEIP - Target)
[3]1 : Full duplex Test (TOEIP <-> Target)

Figure 3-3 One-session Send test for by using 1460-byte packet size

30-Jun-23
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Figure 3-4 shows the example of four-session send test when using 1460-byte packet size
with enabling data verification on test application. Comparing with one-session test, as
shown in Figure 3-3, the performance of total session is almost equal to 10Gb Ethernet
bandwidth while the individual performance of each session is about (total performance/4).

¢ : User input

‘ Send test by 4 sessions ‘

¢ : User output

Input 2 to run half-duplex test u FPGA console |

+++ TOEIBGLL-1P Half-duplex Mode +++
1) Target IP Rddress : 192 168.7.25 (32 session)
Test mode : [8] No test [1] Send test [2] Receive test =) 1

Enter test sessions :1-32
Enter transfer size : 1 - BxFFFFFFFFFFFF =3 Bx3FFFFFFFF

Enter packet size i1 - 146
Enable PSH
Input mode

] =) 14
: [8] DISABLE [1] ENABLE => 1 _
: 18] Client [1] Server =>1 N\ (47
N 1)
Input “Send test”
and parameters
for 4 sessions

tepdatatest ¢ » 192.168.7.42 6006 17179869183 1
tepdatatest ¢ » 192.168.7.42 60081 17179869183 1
tcpdatatest ¢ » 192.168.7.42 60082 17179869183 1
tcpdatatest ¢ » 192.168.7.42 60003 17179869183 1

Start half-duplex testing [ 2

e ————————

i 192.168.7.25 1

Display 4 commands
with recommended
parameters and wait for
connection by client

4
Display transfer size of
4-session every second
| 67GB~/ B B
| 68GB/ B B
| 68GB/ @ B
e ————

Total performance is
better than 1-session test
1) Target IP Address : 192.168.7.25 (4 session)

Total tx transfer size = 6871947

Total = 68.71[GB], Time = 62[s], [Transfer speed = 1107[MB/s]
Total px transfer size = B hyteds
Total = BIB1, Time = 62[s], Transfer speed = BIMB/s]

Half-duplex test complete

5

=== TOE1BGLL-IP 32 Session menu ---
[8] : Display TCPIP parameters

[1]1 : Reset TCPIP parameters

[2] : Half duplex Test (TOEIP - Target)
[3]1 : Full duplex Test (TOEIP {-> Target)

Call tcpdatatest with ‘

recommended parameters
PC Command Prompt#0 | B

c:\SMfttpdﬂtatest c r 192.168.7.42 60888 4294967295 1

Start Receiving with Data pattern in Client mode

1Pz 192.168.7.42:60008

Waiting for connection ...
System connected

PC Command Prompt#1 ‘ N

Receiving Data Size ...
353°219 M {3)

513.955 MB crn§Wtepdatatest ¢ » 192.168.7.42| 6A00I 4294967295 1
785.425 MB
$tart Receiving with Data pattern in Client mode
| [P: 192.168.7.42:60081
Waiting For connection ...
16.475 GB System connected
16.881 GB
17.178 GB

Receiving Data Size ...
323.12% HB

Spend 62.87 Second{s) for R £44.837 HB
Receiving Data Rate: 276.88 959.224 MB
16.282 GB
16.685 GB
16.941 GB

Spend 56.82 Second(s) for Receiving 17.188 GByte(s)
Receiving Data Rate: 382.34 MByte(s)/Sec

PC Command Prompt#2 | l/:h

einSltepdatatest ¢ » 192.168.7.42 58%?’[42?496'?2?5 1

Start Receiving with Data pattern in Client mode

IP: 192.168.7.42:680082

Waiting for connection ...
Systen connected

PC Command Promp#t#3 ‘ l/:'.i\J

ciNSitopdatatest ¢ » 192.168.7.42) 68003 (294967295 1

Receiving Data Size ...
299.449 MB

ggé';;g Hg Start Receiving with Data pattern in Client mode
1P: 192.168.7.42:68083
Waiting for connection ...
Systen connected
16.457 GB
16.776 GB Receiving Data Size ...
17.859 GB 270.113 HB
538.663 HB
Spend 55.49 Second(s)> for Rec 869.858 HB
Receiving Data Rate: 3@8%.58 M
16.384 GB
16.624 GB
16.958 GB

Spend 61.77 Second(s) Fo:» Receiving 17.18@ GByte(s>
Receiving Data Rate: 278.15 MByted{s)/Sec

Figure 3-4 Four-session Send test for by using 1460-byte packet size
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Figure 3-5 shows the example of Thirty-two-session send data test which is the maximum
number of sessions in this demo. The total performance of running Thirty-two-session test is
slightly improved from the performance of running four-session test.

Note: Please be concerned about transfer size when running 32 sessions. Total transfer size
is equal to this value x 32. For example, when setting OxFFFF_FFFF (4GB), total transfer

size is equal to 128 GB (4GB x 32).

¢ : User input

‘ Send test by 32 sessions |

¢ : User output

Input 2 to run half-duplex test ‘ ‘ FPGA console |

Call tcpdatatest with

+++ TOE1BGLL-IP Half- duplex Hode +++
1) Target IP Address : 1?2 168.7.25 (32 session)
Test mode [B] No test [1] Send te

Enter test sessions t1-32
+ 1 - BxFFFFFFFFFFFF
1 - 1468

Enter transfer size

Enter packet size 1
: [@] DISABLE [1] ENABLE =
i [8] Client [1] Server =

LK

té@ Receive test => 1
>
> Bx FFFFPF
> 146
Enahle PSH >1
Input mode >1
Input “Send test”
and parameters

for 32 sessions

tepdatatest ¢ » 192.168.7.42 68880 4294967295 1
tepdatatest ¢ » 192.168.7.42 60001 4294967295 1
tepdatatest ¢ r 192.168.7.42 68802 4294967295 1

tepdatatest ¢ r 192.168.7.42 68829 4294967295 1

tepdatatest ¢ r 192.168.7.42 68A38 4294967295 1

tcpdatatest ¢ r 192.168.7.42 68831 4294967295 2
LY

Display 32 commands
with recommended
parameters and wait for

Start half-duplex tesnug

S

I 192.168.7.25 |

S —

' Send / P connection by client
124G A B
F1 R
| / 1
1)

Display transfer size of

J2-session every second
1134 GE~» @ B |
i 135GE» @ B |
LHE_EE_L__?__E_L Total performance is

improved from 4-session
Half-duplex test complete send data test

1) Target IP ﬁddress : 192.168.7.25 (32 session) 5
Total tx transfer size = 137438“531“} els)

Total = 137[GB], Time = 116[s], [Transfer speed = 1181[MB/s]

Total #x transfer size = B hyte(sy

Total = BIB], Time = 116[s], Transfer speed = BIMB/s]

=== TOE18GLL-IP 32 Session menu --—
[8] : Display TCPIP parameters

[1]1 : Reset TCPIP parameters

[2] : Half duplex Test (TOEIP - Target)
[3]1 = Full duplex Test (TOEIP <{-> Target)

recommended parameters

PC Command Prompt#0 |

{3)
c \Su*cpdatatest c r 192.168.7.42 60888 4294967295 iw

Start Receiving with Data pattern in Client mode |

IP: 192.168.7.42:60808 -
PC Command Prompt#1 ‘ (’3\

Waiting for connection ...
Systen connected

Receiving Data Size ...
462.668 HB

868.378 HB

c:nSW>tepdatatest ¢ » 192.168.7.42| 60001 [4294967295 1

Start Receiving with Data pattern in Client mode

1.145 GB IP: 192.168.7.42:68081
Waiting for conmection ...
System connected
4.218 GB - .
Receiving Data $ize ...
s 434.331 HB
7731.448 HB
Spend 66.35 Second(s) for Receivi 1.081 GB
Receiving Data Rate: 64.73 MByte<¢
4.189 GB

4.227 GB
4.266 GB

Spend 72.87 Second(s) for Receiving  4.295 GByteds)
Receiving Data Rate: 58.%2 HByte(s)<Sec

Running total 32
test applications

PC Command Prompt#30

c:iNSWtepdatatest ¢ r 192.168.7.42

Start Receiving with Data pattern in Client mode

IP: 192.168.7.42:60830

Waiting for connection ...
System connected

PC Command Prompt#31 /?

c:nEWtepdatatest ¢ r 192.168.7.42 60031]4294967295 1

118.565 MB - : . :
Start Receiving with Data pattern in Client mode
171.251 MB IP: 192.168.7.42:6P831
I Waiting for connection ...
System connected

Receiving Data Size ...
51.53? HE

::éaé E;E Meeiuing Data Size ...
4.290 GB 64.779 MB
125.38%9 MB
Spend 102.21 Second(s} for Receiv 180.567 MB

Receiving Data Rate: 42.82 MBytec I

4.12% GB
4.197 GB
4.292 GB

Spend 182.46 Second{s) for Receiving 4.295 GByte{s)
Receiving Data Rate: 41.92 MByte(s)/Sec

Figure 3-5 Thirty-two-session Send test for by using 1460-byte packet size
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If some inputs are invalid, error message is displayed. After that, the operation is cancelled,
as shown in Figure 3-6 - Figure 3-9.

+++ TOE160GLL-IP Half-duplex Mode +++
1> Target IP Address : 192.168.7.42 (32 session>
Test mode : [@]1 No test [1] Send test [2] Receive test =>[3]

| [INVALID INPUT] |

Figure 3-6 Error from invalid test mode

+++ TOE1BGLL-IP Half-duplex Mode +++
1> Target IP Address : 192.168.7.42 (32 session)
Test mode [B] No test [1] Send test [2] Receive test => 1

Enter test sessions 1 - 32 =>
[OUT-OF-RANGE INPUT] 3]

Figure 3-7 Error from invalid test sessions

+++ TOE1BGLL-IP Half-duplex Mode +++
1> Target IP Address : 192.168.7.42 (32 session>
Test mode [B]1 No test [1] Send test [2] Receive test => 1

Enter test sessions 1 - 32 =>
i 1 - BOxFFFFFFFFFFFF =)|BxFFFFFFFFFFFFF|
[OUT-OF—-RANGE INPUT ]

Figure 3-8 Error from invalid transfer size

+++ TOE1BGLL-IP Half-duplex Mode +++
1> Target IP Address : 192.168.7.42 (32 session)
Test mode [B] No test [1] Send test [2] Receive test => 1

Enter test sessions ; 1 - 32 => 32
Enter transfer size : 1 - BxFFFFFFFFFFFF => BxFFFFFFFFFFFF
i : 1 - 1460 =>9|

[ [OUT-OF-RANGE INPUT1 |

Figure 3-9 Error from invalid packet size
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3.3.2 Receive Test
When Receive test is selected, PC must run ficpdatatestoto send the data by using the
recommend parameters for each session. The sequence to run Receive test is shown as
follows.

1) On FPGA console, input test parameters of each target.

a) Input test mode: 6 EDdsable and skip to assign the next target, @6Receive test.

b) Input test sessions: Number of sessions that will be tested. Valid range is 1 to number
of sessions in this target.

c) Input transfer size: Unit of transfer size is byte. Valid value is 1 - OxFFFF_FFFF_FFFF.
The input is decimal unit when input only digit number. Useraddsi 0 x 0 t o fore a
hexadecimal unit.

d) Input data verification mode: 6 @igable data verification, 6 dedable data verification.

e) Input Mode: Open connection mode. | n p utb setbSkréer mode.

The input assignment is repeated until all targets are assigned.

2) If all inputs are valid, the recommended parameters to run test application on PC are
displayed. Next, the IP address of the active target is displayed. After that, i Wa i t
connectiono is displ eafiomarunanP®ai t until t he

3) On PC, open Command prompt window for running the recommended command from
FPGA console. The number of command prompt windows that must be run is equal to the
number of test sessions set in step 1b). User runs test application by using the
recommended value. There are six parameters for runningfi t ¢ p d a to sehdedatd. 0
>> tcpdatatest <mode> <dir> <server IP> <server port> <bytelen> <pattern>
a) Mode: Input6 ¢ 6 flest PC asm client.

b) Dir: Input 46 t olest P for sending test data to FPGA

c) Server IP: Input the same value as IP address of FPGA

d) Server port: Input the same value as port number of FPGA on the selected session

e) Bytelen: Input the same v al ue a dgrandier size 0t tef 1c)son the selected
session

f) Pattern: | nput t he samet vdadtuae vaesr ififlincpa td) annhe mo
selected session. 6 €66nd dummy data, 6 4Sénd incremental data.

4) After running the test application, the port is created. Current amount of transferred data
is displayed on the console (received data) and Command prompt (transmitted data)
every second. The console on FPGA shows total amount of received data in each target
while the console on PC shows the amount of transmitted data in each session.

5) Half-duplex test completed is displayed after all connections are closed. Finally, total
amount of transferred data and performance in each target are displayed on FPGA
console. While Command prompt displays total amount of data and performance in each
session.
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Figure 3-10 shows the example of one-session receive test when data verification mode on
FPGA is enabled and incremental data is sent by PC. The left window is FPGA console
operating as Server and the right window is Command prompt window on PC operating as

Client.

Input 2 to run half-duplex test u FPGA console

‘ Receive test by 1 session ‘

¢ : User input

Input “Receive test” and

+++ TOE1@GLL-IP Half-duplex Mode +++
1) Target IP Address : 192.168.7.25 (32 session)
Test mode :

Enter test sessions
Enter transfer size
Enable data verification :
Input mode : [@] Client

Run test application on PC hy following command
tcpdatatest ¢ t 192.168.7.42 60008 17179869183 1

Start half-duplex testing
+

_________________ +

| 192.168.7.25 | ~‘

+
1
1
1
1
1
i
1
i
:
1
1
i
1
1
1
+- -

[8] No test [1] Send test [2] Receive test =@_
1-32 =»
: 1 - BxFFFFFFFFFFFF =)

[@] DISABLE [1] ENABLE =>
[1] Server =

2)

parameter for 1 session

Server mode

+ : User output

(; ‘ PC Command Prompt ‘

‘ Call tcpdatatest with recommended parameters/l

Display recommended
parameters and wait for

connection by client

!
T
268!

i @ Bs 14GB |
i @ Bs 15GB |
i @ B/ 16 GB |
e +

W

Half-duplex test complete

] 3
c:\SWitcpdatatest ¢ t 192.168.7.42 6800 17179869183 1

Start Sending with Data pattern in Client mode
IP: 192.168.7.42:60000

System connected

Display transfer size
every second

Sending Data Size ...
1.183 GB

2.286 GB
3.385 GB

14.352 GB
15.459 GB
16.564 GB

Spend 15.57 Second(s) for Sending 17.188 GByte(s)
Sending Data Rate: 1163.32 MByte(s)/Sec

7

1) Target IP Address : 192.168.7.25 (1 session)

Total tx transfer size = B hyte(s)

Total = B[B], Time = 15[s], Transfer speed = B[MB/s]

Total rx transfer size = 17179869183 hyte(s)

Total = 17.17[GB], Time = 15[s], Transfer speed = 11B3[MB/s]

5 jconnectionis closed

Display performance after
transferring all data and

——- TOE18GLL-IP 32 Session menu ---

[B] : Display TCPIP paraneters

[1] : Reset TCPIP parameters

[2] : Half duplex Test (TOEIP - Target)
[31 : Full duplex Test (TOEIP <{-» Target>

Figure 3-10 One-session receive test

30-Jun-23

Page 16



dg_toel0gllip_32ss_instruction.doc

Figure 3-11 shows the example of four-session receive test when data verification mode on
FPGA is enabled and incremental data is sent by PC. Comparing to Figure 3-10, the total
performance in this test environment is better than using only one session.

‘ Receive test by 4 sessions |

¢ : User output

¢ : User input ‘

Input 2 to run half-duplex test H FPGA console |
I

+++ TOELBGLL-IP Half-duplex Mode +++
1) Target IP Address : 192.168.7.25 (32 session)

Test mode : [B] No test [1] Send test [2] Receive test =» 2
Enter test sessions t1-32 =)

Enter transfer size i 1 - BxFFFFFFFFFFFF =) UxIFFFFFFFF

Enahle data verification : [@) DISABLE [1] ENABLE =) 1 -
Input node : [B] Client [1] Server =) 1

o
Input “Receive test”

and parameters for
4 sessions

Run test application on PC by following conmmand

tcpdatatest ¢ t
tcpdatatest ¢ t 192.168.7.42 66081 17179869183 1

Call tcpdatatest with
recommended parameters

(3

PC Command Prompt#0 ‘

tepdatatest ¢ t 192.168.7.42 60082 17179869183 1
tepdatatest ¢ t 192.168.7.42 60083 17179869183 1

1 2
Display 4 commands
with recommended

Start half-duplex testmg

frm—————————— * parameters and wait for
i Hait connection | connection by client
i end / Recv 1
i 8 B,/2.3GB}
i 8 B/3.5GB:
! @ B/46 GBI
| D
Display transfer size of
j 4-session every second
i @ B/ 65GB 1}
i @ B/ 66GB:
i @ B/ 67CGB I
Hmmmmmmmmm o #

Half-duplex test complete

1) Target IP Address : 192.168.7.25 (4 session)
Total tx transfer size = @ hyte(s)

Total = BIB], Time = 57[s], Iransfer speed = BIMB/s]
Total rx transfer size = 687194767

Total = 68.71[GB], Time = 57[s],

ransfer speed = 11 /s

(5
Total performanceis also
better than 1-session test

--— TOE1BCLL-IP 32 Session menu -—-

[8] : Display TCPIP parameters

[1] : Reset TCPIP parameters

[2] : Half duplex Test (TQEIP - Target)
[31 : Full duplex Test (TOEIP {-> Target)

c:\sﬂltl:m‘la':atest c t 192.168.7.42 60088 17179869183 1

Start Sending with Data pattern in Client mode

IP: 192.168.7.42:60008

Waiting for connection ...
Systen connected

Sending Data Size ... PC Command Pmmpﬂ.‘ |

(3)

792.723 HB
il cx\SWtcpdatatest © t 192.168.7.42] 6000I]17179869183 1

Start Sending with Data pattern in Client mode
1P: 192.168.7.42:60081
Vaiting for connection ...

16.298 GB System connected

16.5%6 GB

16.893 GB Sending Data Size ...

588.559 MB
Spend 56.18 Second(z) for Se 889.581 MB
Sending Data Rate: 386.24 MB 1.187 GB

16.274 GB
16.572 GB
16.914 GB

Spend 56.82 Second{s) for Sending 17.188 GByte(s)
Sending Data Rate: 382.38 MByte(s)sSec

PC Command Promp#t#2 | 3)

c:NSWrtcpdatatest © ¢ 192.168.7.42| 68882 (7179869183 1

Start Sending with Data pattern in Client mode

1P: 192.168.7.42:680082

Waiting for connection ...
System connected

PC Command Prompt#3 l N
Sending Data Size ... | 3 )
233’33 ﬂg e\Eltepdatatest ¢ t 1?2.158.7.4??86'}183 1
9408.573 MB

Start Sending with Data pattern in Client mode
IP: 192.168.7.42:600883
] Waiting for commection ...
Systen connected

i‘é:i}é EE Sending Data Size ...
7 HB
16.809 GB 947517 Wp
Spend 56.82 Second(s) for Send  72-338 HB

Sending Data Rate: 382.37 HByy I

16.063 GB
16.41@ GB
16.881 GB

Spend 56.52 Second{s) for Sending 17.188 GByte(s)
Sending Data Rate: 383.94 MByte{s>-Sec

Figure 3-11 Four-session receive test
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Figure 3-12 shows the example of using maximum number of sessions running receive data
test which is 32 sessions. Other test parameters in this environment are the same as
one-session and four-session receive data test. The total performance of running
Thirty-two-session test is similar to the performance of running four-session test.

‘ Receive test by 32 sessions

¢ : User input
‘ + : User output

Input 2 to run half-duplex test u FPGA console |
I

+++ TOE1BGLL-IP Half-duplex Mode +++
1) Target IP Address : 192.168.7.25 (32 session)

Test mode [B] No test [1] Send test Receive test =» 2

Enter test sessions i1 -32 =>[32}

Enter transfer size + 1 - BxFFFFFFFFFFFF =) BxFFFFFFFF

Enable data verification : [@] DISABLE [1] ENABLE =) 1 ~

Input mode : [@] Client [1] Server =>1 { 1)
R N N

: , : ng conmand Input “Receive test”
192.168.7.42 60001 4294967295 1 | | 2nd parameters for
32 sessions

tepdatatest ¢
192.168.7.42 6P@A2 4294967295 1

tcpdatatest ¢

‘ Call tepdatatest with ‘

PC Command Prompt#0 | recommended parameters

192.168.7.42 60029 4294967295 1
192.168.7.42 60030 4294967295 1
192.168.7.42 60031 4294967295 1

1 2
Display 32 commands
with recommended

parameters and wait for
connection by client

tcpdatatest ¢
tcpdatatest ¢
tcpdatatest ¢

o or or m— o o

Start half-duplex testing

e ————————— e

Vo 192.168.7.26 1|

Display transfer size of
32-session every second

Half-duplex test complete

1) Target IP Address : 192.168.7.25 (32 session)

Total tx transfer size = @ hyte(s)

Total = BIB], Time = 115[s], Transfer speed = BIMB/s]
Total rx transfer size = 137438953448 hyte(s)

Total = 137[GB], Time = 115[s], Transfer speed = 11B6[HB/s]

=== TOE1BGLL-IP 32 Session menu ---

[B] : Display TICPIP parameters

[1] : Reset TCPIP parameters

[2]1 : Half duplex Test (TOEIP - Target)
[3]1 : Full duplex Test (TOEIP {-> Target)

1
c:\xllitcpda:al:sst c t 192.168.7.42 60008 4294967295 1\__/’

Start Sending with Data pattern in Client mode l

1P: 192.168.7.42:60088
PC Command Prompt#1 ] fa\

Waiting for connection ...
c:\Ei>tepdatatest ¢ t 192.168.7.42 60001 |4294967295 1

System connected

Sending Data Size ...
51.112 HB

1.
B Start Sending with Data pattern in Client mode
1.365 GB 1P: 192.168.7.42:68081
Maiting for connection ...
System connected
4.221 GB
4.255 GB Sending Data Size ...
4.298 GB 512.754 MB
791,675 HB
Spend 79.48 Second(s) for Sending 981.467 HB
Sending Data Rate: 54.84 HByte(s I
4.174 GB
4.217 GB
4.268 GB

Spend 74.68 Second(s) For Sendin 4.295 GByte(s)
Sending Data Rate: 57.51 HByte(sg/Se:

Running total 32
test applications

PC Command Prompt#30 3)
ci\SWrtcpdatatest ¢ t 192.168.7.42| 60830] 4294967295 1
Start Sending with Data pattern in Client mode

IP: 192.168.7.42:68038

Waiting For connection ...
System connected

PC Command Promp 31 ‘ D

c:\SWrtcpdatatest ¢ t 192.168.7.42| 68831 [4294967295 1

Sending Data Size ...
51.388 HB

182.768 HB
153.892 NB Start Sending with Data pattern in Client mode
1P: 192.168.7.42:68031
Hasitiny for l:nnneatinn ses
4.889 GB ystem connecte
4.108 GB Sending Data Size ...
4.207 GB e“ai{'gﬁ? Hi e
77.595 MB
Spend 88.91 Second(s) for Sending| 115.343 MB
Sending Data Rate: 48.31 MByted(s> I
3.984 GB
4.883 GB
4.212 GB

Spend 181.88 Second(s> for Sending 4.295 GByte(s)
Sending Data Rate: 42.52 MByte(s)/Sec

Figure 3-12 Thirty-two-session receive test
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3.4 Full duplex Test
Select 86 t ofull duplex test to transfer data between FPGA and PC in both directions.
After that, user assigns test parameters of each target individually on FPGA console. Also,
user can enable or disable each target. On TestPC, Command prompts is opened to run
A t clignt _txrx_singleo application. Multiple applications are run to support multi-session
test. The sequence to run the test is shown as below.

1) On FPGA console, input test parameters of each session.

a) Input test mode: ®6Disable and skip to assign the next target, AéFull duplex test.

b) Input test sessions: Number of sessions that will be tested. Valid range is 1 to number
of sessions in this target.

c) Input transfer size: Unit of transfer size is byte. Valid value is 1 - OxFFFF_FFFF_FFFF.
The input is decimal unit when input only digit number. User adds fi 0 x be atprefix for
hexadecimal unit.

d) Input packet size: Unit of packet size is byte. Valid value is 1 7 1460. The input is
decimal unit when input only digit number. User adds iOx 0 t o bér a
hexadecimal unit.

e) Enable PSH: TCP flag to inform that the target device should return acknowledgement
packet for the latest transmitted data immediately. Input ®&to disable PSH flag or d.&to
enable PSH flag.

f) Input data verification mode: 6 @i8able data verification, 6 dedable data verification.

g) Input Mode: Open connection mode. | n p utb setSkréer mode.

The input assignment is repeated until all targets are assigned.

2) If all inputs are valid, the recommended parameters to run test application on PC are
displayed. Next, the IP address of the active target is displayed. After that, i Wa i t
connectionois displayed to wait until the application is run on PC.
3) On PC, open Command prompt window for running the recommended command from
FPGA console. The number of command prompt windows that must be run is equal to the
number of test sessions set in step 1b). User runs test application by using the
recommended value. There are four parameters for running ficp_client_txrx_singleo .
>> tcp_client_txrx_single <server IP> <server port> <bytelen> <pattern>
a) Server IP: Input the same value as IP address of FPGA
b) Server port: Input the same value as port number of FPGA on the selected session
c) BytelLen: Total transfer size in byte unit. Inputthes ame val ue as Al npu
step 1c) on the selected target.

d) Pattern: 6 ® Send dummy data and disable data verification. @ & Send incremental
data and enable data verification. Input the same value a s npiitidata verification
mo d e 0 olf) onghe selected target.

4) After running the test application, the port is created. Current amount of transferred data
for both transmit side and receive side is displayed on the console and Command prompt
every second. The console on FPGA shows total amount of transferred data in each
target while the console on PC shows the amount of transmitted data in each session.

S55fFullkdupl ex test c o mp | ertaleadnndctions are slgeédaRmallg, totalf t
amount of transferred data and performance in each target are displayed on FPGA
console. While Command prompt displays total amount of data and performance in each
session.
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Figure 3-13 shows the example of running four-session full duplex test when data
verification mode on FPGA/PC is enabled and incremental data are sent from both FPGA
and PC. The left window is FPGA console operating as Server and the right window is four
Command prompt windows on PC operating as Client.

| Full-duplex test by 4 sessions

Input 2 to run full-duplex test

+++ TOE1BGLL-1P Pull- duplex Mode +++
1) Target IP Address : 192 168.7.25 (32 session)

Test mode : [B] No test [1] Full-duplex test =
Enter test sessions 11-32 =[4]
Enter transfer size + 1 - BxFFFFFFFFFFFF L)

Enter packet size 1 - 1468

Enable PSH : 18] DISABLE [1] ENABLE .
Enable data verification : [@] DISABLE [1] ENABLE =
Input mode : [B] Clien anue

Server mode

Run test application on PC hy folizvwary—vuw

tep_client_txex_single 192. 168 7.42 SBBEB 4294957295 1
tep_client_txex_single 192.168.7.42 60081 4294967295 1
tep_client_txex_single 192.168.7.42 60002 4294967295 1
tep_client_txex_single 192.168.7.42 60003 4294967295 1

Start full-duplex testing 2
.‘"""""'“““ Display 4 commands
l____ﬂgﬁs_ﬁffﬁ_; with recommended
H m!‘; gnnniﬁign H parameters and wait for
i Send / Recv 1 connection by client
1143 MB ~ 1.8 GB |
1219 MB 1.7 GB |
1 388 MB » 2.4 GB |
)

Display transfer size of

4-session every second
1 15GB~ 17 GB |
i 16 GB » 17 GB |
i 16 GB » 17 GB |
Dt 4

Full-duplex test complete

1) Target IP Address : 192.168.7.25 (4 session)

Total tx transfer size = 17179869188 hyte(s)

Total = 17.17[GB], Time = 33[s], Transfer speed = 5@87[MBss]
Total rx transfer size = 17179869188 bhyte(s)

Total = 17.17[GB], Time = 33[s], Transfer speed = 587[MB/s]

LY
Display performance after

-—- TOE1BGLL-IP 32 Session menu ——

¢ : User input
¢ : User output

'l\lnput “Full-duplex test” and
1_(‘parameters for 4 sessions

PC Command Prompt#0
J

7 ~] Call tep_client_txrx_single

c :\su}tcp_c Lient_txex_single 192.168.

109.42 60080 4294967295 1~ With recommended

BAE Start Full-Duplex Check G@@
Server: 192.168.7.42, 60008, Urf: EN

[INFO] Haiting for connection ...
System connecte

L TH 5.80 HB,Snd:
Rev:  69.88 MB,Snd:
Rev:  121.80 HB,Snd:

39.68 Hp

Rev:  3557.80 MB,Snd:
Rew: 3928.80 HB,Snd:  4294.88 MB
Rev:  4197.80 HB,Snd:  4294.8@ MB

[INFO] Spend 15.98 Second(s) For sen

[INFO] Sending Data Rate: 278.17 MBy

[INFO1 Spend 15.98 Second{s) for rec

[INFO] Receiving Data Rate: 278.17 M

4294.00 MB

parameters

——

/3\;

PC Command Prom pt#1 !

¢i\SW)tep_client_txrx_single 192.168.188. 42 [A294967295 1

BR@ Start Pull-Duplex Check BEE
Server: 192.168.7.42, 68061, Upf: EN

Systen cnnnected

e gamed dslToene e

cv: 126, LSnd: 1098, session transfer
Reo: 26700 MB,Snd: 181680 MB | | o0 every second
Rev: 3557.0@ MB,Snd: 4294.00 HB

Rcu 42?4 B] HB

3924 BB HB Snd:

[INFU] Spend 18 33 Second(s) for sen ing 42
[INFO] Sending Data Rate: 234.28 HByte(s)/Sec
[INFO] Spend 18.33 Second(s) for receiving
[INFO] Receiving Data Rate: 234.28 MByte(s)/Sec

95 MBytels)
4295 MByte(s)

PC Command Prom pt#2
|

1 3 7

¢\BWtep_client_txrx_single 192.168.100.47 608B2]4294967295 1

B0@ Start Full-Duplex Check GG@
Server: 192.168.7.42, 60002, Upf:

PC Command Prompt#3 | (3)

[INFO] Waiting for connectien ...
System connected

Rew:  42.008 MB,Snd:
Rev:  69.00 MB,Snd:
Rew:  187.88 MB,Snd:

Rew: 3397.80 MB,Snd:
Rew: 3711.00 MB,Snd: 4294.00
Rov: 4847.80 MB,Snd: 4294,88

[INFO] Spend 17.33 Second(s) for s

[INFO] Sending Data Rate: 247.89 M

[INFO]1 Spend 17.33 Second(s) for y

[INFO] Receiving Data Rate: 247.89

4294.08

v
c:\SWDtep_client_txex_single 192.168.100.42 66963 Ji294967295 1

BB@ Start Full-Duplex Check BE@
Server: 192.168.7.42, 60003, Urf: EN

[INFO] Waiting for conmection ...
Systen connected

Rev:  46.80 MB.Snd:
Rev:  88.08 MB,Snd:
Rev:  139.88 MB,Snd:

349.00 MB
b66.09 MB
1161.0@ MB

Rev: 3237.88 HB,Snd: 4294.08 MB
Rew: 3718.08 B, Snd: 4294.80 MB
Reu: 4196.08 HB,Snd: 4294.80 MB

[INFO] Spend 26.26 Second(s) for sending

[INFO] Sending Data Rate: 163.56 MByte{s)/Sec

4295 Hbyteds)

Figure 3-13 Four-session Full duplex test

As shown in Figure 3-13, the performance of running four-session full duplex test does not
achieve the best performance because of the small transmit buffer size in TOE10GLL-IP
and the high work load of CPU when running many applications.

[8] : Display TCPIP parameters transferring all data and
[1]1 : Reset TICPIP parameters connection is closed
[2] : Half duplex Test (TOEIP - Targ
[3] : Full duplex Test (TQEIP {-> Target)
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3.5 Ping Test

For Ping command test, use can type fping <FPGA IP address>06 command on Command
prompt to start the test. ICMP Echo request is generated from PC and then FPGA returns
ICMP Echo reply to PC. Finally, the result to show round-trip time is displayed on Command
prompt, as shown in Figure 3-14.

B Command Prompt — ]

! Input Ping request command ‘

C:\SWiping 192.168.7.25

Pinging 192.168.7.25 with 32 bytes of data:

Reply from 192.168.7.25: hytes=32 time{ims TIL=128
Reply from 192.168.7.25: bytes=32 time<{ims TTL=128
Reply from 192.168.7.25: bytes=32 time<ims TTL=128
Reply from 192.168.7.25: bytes=32 time{ims TTL=128

Ping statistics for 192.168.7.25:

Packets: Sent = 4, Received = 4, Lost = 8 {(Bx loss).
Approximate round trip times in milli-seconds:

Minimum = Bms,. Maximum = Bms,. Average = Bns

Ca~SH> Display Ping request
command result

Figure 3-14 Ping command result on PC
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4 Test result when using two FPGASs

4.1 Display TCPIP parameter

Select 6 0 &hetkaurrent parameter in the demo. There are two groups of the parameters,
i.e., common parameters which are shared for all session and target parameters which are
set to each target individually.

Server Mode Fixed MAC Mode
+++ Current Network Parameter +++
PG M. addvece. = BgPLL3R3344SS FPGA MAC address = x800102030405
FPGA P = 192.168.7.25 FPGA IP = 192.168.7.42
Number of target =1 Number of target =1 ) )
! Target IP addr ! Mode !} ARP/ICMP | Port (FPGA->Target) ! i Target MAC addr | Target IP addr | Mode i ARP/ICMP | Port (FPGA->Target) |
I 192.168.7.42 ? SERUER ! ENABLE ! 6168 -> 60088 ! H I Bx554433221160 |E 192.168.7.25 | LFIXED ||  ENABLE ! 60000 -> 61600 |
! ! FIRED ! DISABLE ! 61629 -) 60029 ! | ' { FIXED i “DISAELE i 60629 -) 61029 |
: { FISED ! DISABLE ! 61030 -) 60830 ! : : | EIAED | O IS |
! ! FIYED ! DISABLE ! 61831 -> 60831 ! | | i FIXED | DISABLE | 60831 -> 61831 |
+
i Network parameters ’—
—- TOE1@CLL-IP 32 Session menu -—- --- TOE1@8GLL-IP 32 Session menu -—-
[@] : Display TCPIP paraneters (@] : Display TCPIP parameters
[1] : Reset TCPIP parameters [1] : Reset TCPIP parameters Common parameters
(2] : Half duplex Test CTOEIP - Target) [2] : Half duplex Test (TOEIP - Target)
[3] : Full duplex Test <TOEIP ¢-> Target) [3] & Full duplex Test (TOEIP {-> Target) Target parameters

Figure 4-1 Display current parameters

Most parameters of all sessions are listed in the table, except three parameters which

shares the same value for all sessions.

1) FPGA MAC address: 48-bit hex value to be MAC address of FPGA. Default value is
0x000102030405 (Client/Fixed-MAC mode) or 0x001122334455 (Server mode).

2) FPGAIP: IP address of FPGA. Default value is 192.168.7.42 (Client/Fixed-MAC mode) or
192.168.7.25 (Server mode).

3) Number of Target: Display total number of targets. Default value is 1.

The example shows the test with one target, so the same target parameters are assigned to

all sessions, described as follows.

1) Target MAC address (displayed when running Fixed MAC mode only): 48-bit hex value to
be MAC address of the target device. Default value is 0x554433221100.

2) Target IP address: IP address of the target device (10 Gb Ethernet on PC). Default value
is 192.168.7.25 (Client/Fixed-MAC mode) or 192.168.7.42 (Server mode).
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The unique parameters that are assigned for each session are port numbers. FPGA port

number is shown in the left-hand side while Target port number is shown in the right-hand

side. Only the first session of each target can be assigned while the other sessions are

calculated by using incremental pattern.

1) FPGA port number: The port number of FPGA. Default value of the first session is 60000
(Client/Fixed-MAC mode) or 61000 (Server mode).

2) Target port number: The port number of target. Default value of the first session is 61000
Client/Fixed-MAC mode) or 60000 (Server mode).

The table also shows the two additional parameters i Initialization mode and ARP/ICMP

enable.

1) The initialization mode: User sets the initialization mode of the first session for all target to
be ®6(Client), d.&(Server), or 9 (Fixed-MAC).

2) ARP/ICMP enable: User sets this flag to the first session of each target individually.
Default value is Enable. The other sessions are fixed to Disable. When this feature is
enabled, TOE10GLL-IP generates ARP reply packet or ICMP Echo reply packet when
ARP request packet or ICMP Echo request packet is received.

To change some parameters, user can set by using menu [1] (Reset TCPIP parameters).
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4.2 Reset TCPIP parameters

Se | e cto resétxhé IP and change IP parameters.

This menu is used to reset the IP with or without updating parameters. After selecting this
menu, the current parameters are displayed on the console. User enters 6 x 6 tthe
current value or enters other keys to change parameters. After the parameters are set, all
TOE10GLL-IPs are reset and start the initialization process.

The description of each parameter is shown in topic 4.1 (Display TCPIP parameter). The
menu to set each parameter are split to two phases. First is the common parameter that
share to all session. Second is the target parameter that is assigned each target individually.
The range of each parameter is described as follows.

Note: When running the test by using FPGA1T FPGA communication, please refer following

rules.

1. The mode on two FPGAs must be set to Server 1 Client, Client T Fixed MAC, or Fixed
MAC i Fixed MAC.

2. When running Server i Client mode and user needs to reset parameters on the Server
FPGA, the Client FPGA must be also reset. Also, the Server must be reset before the
Client to wait until ARP request sent by the Client.

3. Parameter of two FPGAs must be matched as follows.

a. Target IP of board#1 = FPGA IP of board#2
b. FPGA IP of board#1 = Target IP of board#2
c. Start Target port number of board#1 = Start FPGA port number of board#2
d. Start FPGA port number of board#1 = Start Target port number of board#2

Common parameters

1) Mode: | n p u,td§ a¥ @Gdo initialize the IP in Client mode, Server mode, or Fixed-MAC
mode, respectively.

2) FPGA MAC address: Input 12 digits of hex value. A d dOxofi a prefiato input as hex
value.

3) FPGA IP address: A set of four decimal digits is separated by fi . The valid range of each
decimal digit is 0-255.

4) Number of targets: The total number of targets in the test system. Valid range is 1-2. (The
variable in this demo supports up to 2 targets).

Target parameters

1) ARP/ICMP enable: Set A&to enable ARP/ICMP reply for the first session in each target. If
set ®§ ARP reply and ICMP Echo reply will not be returned by TOE10GLL-IP.

2) Target MAC address (displayed when running Fixed MAC mode only): Input 12 digits of
hexvalueeAdd fAO0Ox 0 aspubasierwaliie. x t o i n

3) Target IP address: A set of four decimal digits, similar to FPGA IP address. This value is IP
address of Test PC.

4) Start FPGA port number: The FPGA port number of the first session in this target. Valid
range is 0-65504. When the first port is 65504, the other sessions are assigned by
incremental value (65505, 65506, € , 65535).

5) Start Target port number: The target port number of the first session in this target. Valid
range is 0-65504. When the first port is 65504, the other sessions are assigned by
incremental value (65505, 65506, € , 65535).
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6) Number of sessions: The total number of TCPIP session in this target device. Valid range
depends on the number of targets. For one target device system, the number of sessions
can be setto 1 - 32.

After finishing parameter assignment, the updated parameters are displayed on the console.
Next, the reset signal is sent to all IPs to initialize the IPs by using new parameters. Finally,
AR initialization complet e cshowrsafter the IPs complete initialization process, as shown in
Figure 4-2 and Figure 4-3.

s Client | ¢ : User input
Iﬂl ¢ : User output

+++ Reset TOE1BGLL-IP +++ +++ Reset TOE1OGLL-IP +++
+++ Cuprent Network Parametepr +++ +++ Current Netuwork Parameter +++ Current parameters
FPGA MAC address = BxAB1122334455 FPGA MAC address = BxB00162030465 before changing
FPGA 1P = 192.168.7.25 FPGA IP = 192.168.7.42
Number of target =1 Number of target =
! Target IP addr ! Mode ! ARP/ICMP ! Port (FPGA->Target) ! i Target IP addr ! Mode 1§ ARP/ICMP | Port (FPGA->Target) i
| 192.168.7.42 | SERUER !  ENABLE ! 651008 -> 6BPBA ] H 192.168.7.25 | CLIENT |  EMABLE i 60000 -> 61000 !
! i FIRED | DISABLE 1 61001 -> 68881 ! : + PIXED : DISABLE @ 6eaa1 -> 61881 i
| i FIXKED ! DISABLE | 61002 -> 68862 H i t FIXED { DISABLE i 68082 -> 61082 |

| | Input other

keys (not x’)
! t FIXED ! DISABLE ! 61829 -> 68829 1 | ! FIRED ! DISABLE !} 6080829 -> 61829 | to change
! ! FIXED ! DISABLE ! 61838 -> 68038 |||} { FIRED i DISABLE i 66830 -> 61030 | ,oameter
! ! FIXED ! DISABLE ! 61831 -> 6@8@31 !|||! { FIXED i DISABLE i 60831 -> 61831 —
Press 'x’ to skip parameter setting: Press 'x’ to skip parameter setting:
Input mode : [@1 Client [1] Server [ Fixed MAC =>[n] Input mode : [ﬂ]_Cllent [1] Server [QFD(B(I MAG = >E
[INUALID INPUT] : Parameter not change [INVALID INPUT] : Parameter not change
Input FPGA MAC adddress :[@ Input FPGA MAC adddress :[a]
[INVALID INPUT] : Parameter not change [INVALID INPUT] : Parameter not change .
Input FPGA IP adddress Hm| Input FPGA IP adddress :[n] Input invalid value
[INVALID INPUT] : Parameter not change [TNUALID INPUT] : Paramete‘.‘ not change . to use current value
Input Number of target device ¢(1-2) :El Input Number of t_:arget device (1-2)> E
[INURLID INPUT1 : Paraneter not change [INVALID INPUT] : Parameter not change
Network parameter of target#® assignment
Toput: ARBIIONP voply <B-Dicanls 3 Enable> : (o] Input ARP/ICHP veply <@-Disable i-Enable> :[n]
[INUALID INPUT] : Parameter not change = Toput Target 1P addeeas: coF Mot change 5]
Input Target IP address H = :
[INUALID INPUT] : Parameter not change [INUALID INFUT] : Parameter not change
. Input Start FPGA port number :[n]

ST (TR L [ QUi g LINUALID INPUT] : Parameter not change
%:g:z afl;;:::;g::sﬂ:ﬁ 2;‘23;‘; E Input Start Target port number 8088 —

: Input Number of session (1-32>
[INVALID INPUT] : Parameter not change []NURLIB INPUT] : Parameter not change Input new value of Start

target port number

+++ Current Network Parameter +++

FPGA MAC address = BxBB1122334455 Foealuprent Netuork Parameter o oc
NFPGE 1P . = -168.7.25 FPGA IP = 192.168.7.42
umber of target = Number of target =1

New parameter

\ Tapget IP addr ! Mode | ARP/ICMP | Port (FPGA->Target) ! Target IP addr ! Mode ! ARP/ICMP ! Port (FPGA->Target)

+ .
i 192.168.7.42 | SERUER i ENABLE | 50068 -> cBBAA i ' fl ' ' _ '
I ! FIXED | DISABLE ! |5@6@1 —> epess | @ | |  192-168.7.25 1 CLIENT & ENADLE & Cound Jlooaogl i
i i FIKED | DISABLE | 50002 -> 66082 i ' ' FIXED ! DISABLE ! 60002 ->|500082| !
! i FIXED i DISABLE ! 508@29 -> 680829 [ i | ! PIXED ! DISABLE ! 68829 —>|5@8829( @
! i FIXED i DISABLE ! 58038 -> 60@3@ ( i | i FIXED i DISABLE :  68@30 ->|50038| !
1 i FIXED | DISABLE ! 50031 -> 68A31 i ! ! FIXED ! DISABLE !} 680831 ->|50831| !
WARNING: Please also change IP setting and port number on Test| UARNING: Please also change IP setting and port number on Test ap
IP initialization complete IP initialization complete
——— TOE1BGLL-IP 32 Session menu —— =-— TOE1@GLL-IP 32 Session menu ---
[@] : Display TCPIP parameters [B] : Display TCPIP parameters
[1]1 : Reset TCPIP parameters [1] : Reset TCPIP parameters
[2] : Half duplex Test (TQEIP - Target) [2] : Half duplex Test (TOEIP - Target)
[3]1 : Full duplex Test (TOEIP <-> Target) [3]1 : Pull duplex Test (TOEIP <{-) Target)

Figure 4-2 Change IP parameters when running Server and Client mode
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leed MAC

+++ Reset TOEI@GLL-IP +++

+++ Reset TOE1@GLL-IP +++

¢ : Userinput

+ : User output

[TNUALID INPUT] : MAC address

Parameter not change

Network paraneter of targetBB assignment
Input ARP/ICHP reply {@-Disahle 1-Enable> : n
[INUALID INPUT] : Parameter not change
Input Target MAC address :| BxA1B2C3D4ESFb
Input Target IP address in
[INVALID INPUT] : Parameter not change

Input Start FPGA port number tn
[INVALID INPUT] : Parameter not change
Input Staet Iarget port number n
[INVALID INPUT] = Parameter not change
Input Mumber of session (1-32) in

[INU&LID INPUT] = Parameter not change

+++ Cuppent Network Pavameter +++

+++ Cuprent Network Parameter +++
FPGA MAC address = BxBBB102038485
FPGA IP =192.168.7.42
Mumber of target =1
i Target MAC adde | Target IP addr | Mode | ARP/ICMP | Port (FPGA->Target) :I|
I Bx554433221188 | 192.168.7.25 | FIKED |  ENABLE | 6eeee -> cieed |
| | \ FIXED | DISABLE ! 6eee1 -> 61081 |
i ! \ FIXED | DISABLE ! ceee2 -» e1ee2 |
| 1 \ FIXED | DISABLE ! 66829 -» 61829 |
| | \ FIXED | DISABLE | 60030 -> 61038 |
H : ! FIXED | DISABLE ! 6B@31 -> 61031 |
Press 'x’ to skip pwmeter setting: n
Input mode : [@] Client [1] Sewer [2] Fixed MAC => n
[INVALID INPUT] : Parameter not change
Input FPGA MAC adddress n
[INUALID INPUT] : Parameter not change
e s s

: Parameter not change
Input Mumber of target device (1-2) n Input new Target

FPGh MAC address = Bx@B01682038485

FPGA 1P = 192.168.7.42

Mumber of target =1

| Target MAC addr | Target IP addr | Mode | ARP/ICMP | Port (FPGA->Target) |
1| BxALB2C3D4ESF6|!  192.168.7.25 ¢ FIXED | ENABLE | 66060 -) 61008 |
H 1 i FIXED | DISABLE | 686881 -> 61881
H H i FIXED | DISABLE | 66002 -> 61082 |
H 1 i FIXKED | DISABLE | 680829 -> 61829 |
1 1 \ FIRED | DISABLE | 6838 -> 61838 |
H H i FIXED | DISABLE | 680831 -> 61831 |}

+++ Gurrent Network Papanmeter +++

FPGA MAC address 0xBBA102038405 before changing

Current parameters

FPGA TP . 192.168.7.42
Number of target =1

| Target MAC addr | Target IP addr | Mode 1§ ARP/ICMP | Port (FPGA-)Target) |
| Bx5544332211@@ i  192.168.7.25 i FIRED i ENABLE |  6@6@@ -) 61608 |
| | \ FIXED | DISABLE |  6@@@1 -> 61601 |
i i i FIXED | DISABLE |  ©bB@@2 -> 61602 !}
1 | v FIRED | DISABLE {  6@@2% -> 61829 |}
| | \ FIXED | DISABLE |  6@@30 -> 61630 |
' i i+ FIRED | DISABLE !  6@@31 -> 61631 !}

Press 'x' to skip paraneter setting:
Input mode : [@] Client [1] Server [2] Fixed MAC => n

P
[INUALID ]Nl’lIT] Parameter not change
:|@xA1B2C3D4ESFo
1]192.168.7.25

Input FPGA MAC adddress
Input FPGA IP adddress

Input parameters to
match with another

Input Number of target device (1-2)
[INVALID INPUT] : Parameter not change

Network parvanmeter of target#d assignment

Input ARP/ICHP veply ¢B-Disahle 1-Enable> : n FPGA board
[INVALID INPUT] : Parameter not change

Input Target MAC address Bx0001 02030485

Input Target IP address 192.168.7.42

Input Start FPGA port nunber

Input Start Target port number

Input Number of session (1-32)
[INVALID INPUT] : Parameter not change

+++ Cuprent Metwork Parametep +++
IF?% II'I;I,C address xA1B2C3D4ESF6

=B
= 192.168.7.25
Number of target =1

I Updated parameters }—

| Target MAC adde ! Target IP addr ! Mode | ARP/ICMP ! Port (FPCA->Target) !
| BxB001B2030485 |  192.168.7.42 | FIRED | ENABLE |  610@@ -) 6GA@G8 |
| 1 \ FIXED | DISABLE | 61601 -) 6@@@1 |
| ! ! FIRED | DISABLE | 61882 -) 6G@@@2 |
1 | i FIRED | DISABLE | 61829 -> 6@829 |
| 1 \ FIKED | DISABLE ! 61030 -> 6@@38 |
| | \ FIXED | DISABLE | 61831 -> 66831 !

WARNING: Please also change IP setting and port number on Test application
IP initialization complete

--- TOE1BGLL-IP 32 Session menu -—-
[@] : Display TCPIP parameters

[1] : Reset TCPIP parameters

[2] : Half duplex Test (IQEIP - Target>
[3]1 : Full duplex Test (TOEIP <-> Target>

TRARNING: Please also change IP setting and port nunber on lest application
IP initialization complete

-—- TOE18GLL-IP 32 Session menu -—

(8] : Display TCPIP parameters

[1]1 : Reset TCPIP parameters

[2] : Half duplex Test (TQEIP - Target)
[3]1 : Full duplex Test (TOEIP {-> Target)

Figure 4-3 Change IP parameters when running Fixed MAC mode
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4.3 Half-duplex Test

To transfer data in single direction between two FPGAs, s eddte rurt halidduplex test on
the FPGA@board1l and FPGA@board2 for running send test and receive test, respectively.
The half-duplex test allows user to assign test parameters on console for each target
separately. The sequence to run the test when Server runs Send test and Client runs
Receive test is shown as follows.

Note: The mode set in half-duplex test to open the connection is assigned. The end-point as
Client creates the connection while the end-point as Server waits for connection. However,
the close connection is applied by test mode, either send or receive test. The send end-point
is the one that closes the connection as Client. It does not relate to the initialization mode
which is set to be Client, Server, or Fixed-MAC mode.

1) On FPGA@boardl console which runs Send test, input test parameters under
half-duplex test menu.

a) Input test mode: 6 eDdable and skip to assign the next target, A6Send test.

b) Input test sessions: Number of sessions that will be tested. Valid range is 1 to number
of sessions in this target.

c) Input transfer size: Unit of transfer size is byte. Valid value is 1 - OxFFFF_FFFF_FFFF.
The input is decimal unit when input only digit number. Useraddsi 0 x 0 t o fore a
hexadecimal unit.

d) Input packet size: Unit of packet size is byte. Valid value is 1 7 1460. The input is
decimal unit when input only digit number. User adds iOx 0 t o b ér a
hexadecimal unit.

e) Enable PSH: TCP flag to inform that the target device should return acknowledgement
packet for the latest transmitted data immediately. Input ®&to disable PSH flag or d.&to
enable PSH flag.

f) Input Mode: Open connection mode. | n p utb setbSkréer mode.

The input assignment is repeated until all targets are assigned.

2) If all inputs on FPGA@boardl console are valid, the parameter of the active target is
displayed. fiVait connectiono is displayed to wait until Client (FPGA@board2) sends
request for the new connection.

3) On FPGA@board2 console which runs receive test, input test parameters under
half-duplex test menu.

a) Input test mode: 6 eDdable and skip to assign the next target, @6Receive test.

b) Input test sessions: Number of sessions that will be tested. Valid range is 1 to number
of sessions in this target. This value must be equal to number of test sessions in step
1b).

¢) Input transfer size: Unit of transfer size is byte. Valid value is 1 - OXFFFF_FFFF_FFFF.
The input is decimal unit when input only digit number. User adds fi O to be a prefix for
hexadecimal unit. This value must be equal to total transfer size in step 1c).

d) Input data verification mode: Input A6 to enable data verification sent from
FPGA@boardl.

e) Input Mode: Open connection mode. | n pQdt ttadsfer as Client mode.

The input assignment is repeated until all targets are assigned.
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4) If all inputs on FPGA@board2 console are valid, iPress any key to proceedois shown on

the console. After pressing some key on FPGA@board2 console, the ports are created.

5) Current amount of transferred data is displayed on both consoles every second. In this

example, the FPGA@boardl console shows the amount of transmitted data while the
FPGA@board2 console shows the amount of received data. The console shows total
amount of data in each target, not each session.

6) Half-duplextestc o mp | et e 0

both consoles.

Figure 4-4 shows the example of four-session half duplex test (FPGA-to-FPGA) when using
1460-byte packet size. The left window is the send test console (Server or FPGA@board#1)
and the right window is the receive test console (Client or FPGA@board#2). The

performance is almost equal to the maximum bandwidth of 10Gb Ethernet.

Half-duplex by 4 sessions ‘

i sbotk dorssqplds aftgraalticonmattion are closed.
Finally, total amount of transferred data and performance of each target are displayed on

¢ : User input

Input 2 to run half-duplex test
@ board#1

Input “Send test” and

¢ : User output

Input 2 to run half-duplex test

(@ board#2

Input “Receive test” and

parameter for 4 sessions

+++ TOE1BGLL-IP Half-duplex Mode +++
1) Target IP Addeess : 192 168.7.42 (32 session)

Test mode [B] No test [1] Send test [2] Receive test =

&)

Enter test sessions t1-3 =
Enter transfer size : 1 - BxFFFFFFFFFFFF =
Enter packet size 11 - 1468 =)
Enable PSH : [@] DISABLE [1] ENABLE =>
Input mode i [8] Client [1] Server =>

b
\
AN

1 Server mode

Run test application on PC hy following command
tcpdatatest ¢ v 192.168.7.25 BIMI 34359738367 1
tcpdatatest ¢ » 192.168.7.25 61801 34359738367 1
tcpdatatest ¢ » 192.168.7.25 61802 34359738367 1
tepdatatest ¢ » 192.168.7.25 61883 34359738367 1

Start half-duplex test ing

2

Wait for connection when
running in server mode

D

B
B
B!

[Half-duplex test complete

1) Target IP Address : 192.168.7.42 (4 session)

Total tx transfer size = 137438953468 hyte(s)

Total = 137[GB], Time = 115[s], Transfer speed = 1188[MB/s]
Total rx transfer size = @ hyte(s)

Total = B[B], Time = 115[s], Transfer speed = B[MB/s]

—-—— TOE1BGLL-IP 32 Session menu ——-

parameter for 4 sessions
+++ TOE1@GLL-1P Half-duplex Mode +++
1) Target IP Address : 192 168.7.25 (32 session)

Test mode : [@] No test [1] Send test [2] Receive test =X
Enter test sessions 11-32

Enter transfer size : 1 - BxFFFFFFFFFFFF
Enable data verification : [@] DISABLE [1] ENABLE
Input node : [8] Client [1] Server

=)
=
=)
Run test application on PC by following command
tepdatatest s t 192.168.7.42 Bﬂﬂﬂﬂ 34359738367 1

tepdatatest s t 192.168.7.42 60881 34359738367 1
tcpdatatest s t 192.168.7.42 60002 34359738367 1

tepdatatest s t 192.168.7.42 606863 34359738367 1

ress any key to procee

Start half-duplex testmg ’D
\“ Start test operation by user key

\
Client mode

when running in client mode

| Wait connection |
T sen ecy 1
i @ Bs11GB !}
| B/2.3GB!
i ® Bs3.5GB!

5)
| Display transfer size of
4-session every second

Brs1 1
B # 135 GB i
Brs1 i

Half-duplex test complete

1) Target IP Address : 192.168.7.25 (4 session)
Total tx transfer size = B hyte(s)

Total = BIB], Time = 115[s], Transfer speed = BIMB/s]
Total rx transfer size = 137438953468 hyte(s)

Total = 137[GB], Time = 115[s], Transfer speed = 1188[MB/s]

1 6

Display performance after

i

3

: Di --- TOE18GLL-1P 32 Session menu --- : . .
EH : g;:géa%'cﬁglgag:::gg:“ 18] : Display TCPIP paraneters completing the test in all sessions
[2] : Half duplex Test CTOEIP - Target) [1] : Reset TCPIP parameters
[3]1 ¢ Pull duplex Test (TOEIP <{-) Target) [2] : Half duplex Test (TOEIP - Target)
[3]1 ¢ Full duplex Test (TOEIP {-> Target)
Figure 4-4 Four-session half-duplex test (FPGA-to-FPGA) by using 1460-byte packet size
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Figure 4-5 shows the example of thirty-two-session half duplex test (FPGA-to-FPGA) when
using 1460-byte packet size. Comparing to Figure 4-4, the performance of running
four-session and thirty-two-session -session is not different.

Half-duplex by 32 sessions ¢ : Userinput
¢ : User output
Input 2 to run half-duplex test Input 2 to run half-duplex test
@ board#1 @ board#2
+++ TOELBCLL-IP Half-duplex Mode +++
+++ TOE1BGLL-IP Half-duplex Mode +++
%:szarlrg:l: IF Address : 192 jfgg quiegz[ﬁsgég?test Receive test =» 1 | 1) Target IP Rddress = 192.168.7.25 (32 session)
Enter test sessions i1-13 - E:st node IE] No test [1] Send tesg@ Receive test =) 2
V- = ter test sessions :
fater transter aire £ - DELTIIIIENTEE 23 OuCETEEREE Enter transfen size L BrprrprERRRRE FFFFFRR
er packet size : ) / Enable data verification : [@] DISABLE (1] ENABLE = 1
Enable PSH : [@] DISABLE [1] ENABLE => 1 1 - SR
. s N Input mode : [8] Client [1] Server =>
Input mode : [8] Client [1] Server => 1 | t32t
o e npu 0 use Run test application on PC hy following command Input the same™
Run_test application on PC hy following conmand all TOE-IPs for tepdatatest s t 192.168.7.42 60808 4294967295 1 :
topdatatest © r 192.160.7.25 61000 4294967295 1 receive data test | tcpdatatest s t 192.168.7.42 680@1 4294967295 1 value as setting
tepdatatest ¢ r» 192.168.7.25 61001 4294967295 1 topdatatest s t 192.168.7.42 60802 4294967295 1 in another board
tepdatatest ¢ » 192.168.7.25 61802 4294967295 1 D
topdatatest ¢ » 192.168.7.25 61829 4294967295 1 topdatatest s t 192.168.7.42 60828 4234067200 1
tepdatatest s ¢ 192.168.7.42 60030 4294967295 1
tepdatatest ¢ » 192.168.7.25 61038 4294967295 1 tepdatatest s t 192.168.7.42 60831 4294967295 1
tepdatatest ¢ r 192.168.7.25 61831 4294967295 1 Press any key to proceed
Start half-duplex testing Start half-duplex testing
H 192.168.7.42 | I 192.168.7.25 I
e e e e e e e + S +
i Wait connection | | Wait connection |
i Send / Recy | i Send / Recw |
111G~/ @ B i 8 B/1.1GB!
12.3GBs @ B ! 8 B/2.3GB!
135G/ 8 B! i 8 B/3.5GB !
The performance of running
| gg gg / g s | ! B B/ 134 GB ! 32-session is not different
H / H i 8 B~/ 135 GB | i i
113 CBrs @ i | B Bv13 GB ! from running 4-session test
L + Ao + (6
Half-duplex test complete Half-duplex test complete
1) Target IP Address : 192.168.7.42 (32 session) 1) Target IP Address : 192.168.7.25 (32 session)
Total tx transfer size = 137438953448 hyte(s) Total tx transfer size = B hyte(s)
%ntai = 137[6513, Tine = 11..5£s],(1'1>'ansfer speed = 1188[MB/s] %cltéai = Et[lll. }me - 115[:3]74;5.;3;5:5 lSJIl:elg ; BIMB/s]
t t ize = B hyt otal rx transfer size = ytels
T:t:l :xg[ﬁl:s'[ei;esiaiigls]_y]':.aﬁsfer speed = B[MB/s] Total = 137[GB], Time = 115[s], Transfer speed = 1188[MB/s]
——- TOE1@GLL-IP 32 Session menu —- —=~ TOE1BGLL-IP 32 Session menu ---
8] £ Biaplg 1eF pormtirs T e e
21 ; H:i;tduplex %:::aﬁ'sﬁp - Target) [2]1 : Half duplex Test (TQEIP - Target)
(3] : Full duplex Test (TOEIP {-> Target) [31 : Full duplex Test <TOEIPF {-> Target)

Figure 4-5 Thirty-two-session half-duplex test (FPGA-to-FPGA) by using 1460-byte packet size
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4.4 Full duplex Test

To transfer data in both directions between two FPGAs, s e 36te wn full@uplex test on
the FPGA@boardl and FPGA@board2. The full-duplex test allows user to assign test
parameters on console for each target separately. The sequence to run the test is shown as
follows.

Note: The mode set in full-duplex test to open and close the connection is assigned. The
client creates and terminates the connection while the server waits for open and terminate
the connection. It does not relate to the initialization mode which is set to be Client, Server,
or Fixed-MAC mode.

1) On FPGA@boardl console running as Server, input test parameters under full-duplex
test menu.

a) Input test mode: 6 eDdsable and skip to assign the next session, A 6Full-duplex test.

b) Input test sessions: Number of sessions that will be tested. Valid range is 1 to number
of sessions in this target.

c) Input transfer size: Unit of transfer size is byte. Valid value is 1 - OxFFFF_FFFF_FFFF.
The input is decimal unit when input only digit number. Useradds i 0 x 0 tprefix fore a
hexadecimal unit.

d) Input packet size: Unit of packet size is byte. Valid value is 1 7 1460. The input is
decimal unit when input only digit number. User adds iOx 0 t o bér a
hexadecimal unit.

e) Enable PSH: TCP flag to inform that the target device should return acknowledgement
packet for the latest transmitted data immediately. Input ®&to disable PSH flag or d.&to
enable PSH flag.

f) Input data verification mode: Input d6 to enable data verification sent from
FPGA@board?2.

g) Input Mode: Open connection mode.Inp ut  ahger ds &erver mode.

The input assignment is repeated until all targets are assigned.

2) If all inputs on FPGA@boardl console are valid, the parameter of the active target is
displayed. i Wa i tnectiowons displayed to wait until Client (FPGA@board2) sends
request for the new connection.

3) On FPGA@board2 console running as Client, input test parameters under full-duplex test
menu.

a) Input test mode: 6 @Disable and skip to assign the next session, A 6Full-duplex test.

b) Input test sessions: Number of sessions that will be tested. Valid range is 1 to number
of sessions in this target. This value must be equal to number of test sessions in step
1b).

¢) Input transfer size: Unit of transfer size is byte. Valid value is 1 - OXFFFF_FFFF_FFFF.
The input is decimal unit when input only digit number. Useraddsi 0 x 0 t o fore a
hexadecimal unit. This value must be equal to total transfer size in step 1c).

d) Input packet size: Unit of packet size is byte. Valid value is 1 7 1460. The input is
decimal unit when input only digit number. User adds Ai0x 0 t o b éor a
hexadecimal unit.

e) Enable PSH: TCP flag to inform that the target device should return acknowledgement
packet for the latest transmitted data immediately. Input ®@dto disable PSH flag or d.&to
enable PSH flag.

f) Input data verification mode: Input 40 to enable data verification sent from
FPGA@boardl.

g) Input Mode: Open connection mode. Input 0066 ttarwsfer as Client mode.

The.input.assignment.is-repeated-until-all-targets.are-assigned.
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4) If all inputs on FPGA@board2 console are valid, iPress any key to proceedois shown.
After pressing some key on FPGA@board2 console, the ports are created.

5) Current amount of transferred data is displayed on both consoles every second. Both
consoles show the amount of transferred data in both directions for each target.

6) fFull-duplex test comp | e t displayedson both consoles after all connection are closed.
Finally, total amount of transferred data and performance of each target are displayed on
both consoles.

Figure 4-6 shows the example of thirty-two-session full duplex test (FPGA-to-FPGA) when

using 1460-byte packet size. The left window is the Server console (FPGA@board#1) and
the right window is Client console (FPGA@board#2).

Figure 4-6 Thirty-two-session full duplex test (FPGA-to-FPGA) with 1460-byte packet size

30-Jun-23 Page 31






