Struck Documentation S1S3316
10G Switch Test

SIS3316
10G Switch Test

SIS GmbH
Harksheider Str. 102A
22399 Hamburg
Germany

Phone: ++49 (0) 40 60 87 3050
Fax:  ++49 (0) 40 60 87 305 20

email: info@struck.de
http://www.struck.de

Version: SI1S3316-M-0101-1-V100-10G-Switch-Test as of 12.07.2016

Page 1 of 14



Struck Documentation S1S3316 Nadle ¢ innovative
10G Switch Test systeme

Revision Table:

Revision | Date Modification

1.00 12.07.2016 | First official release

Page 2 of 14




Struck Documentation S1S3316
10G Switch Test

o'¢ INnovative
systeme

Table of contents

1 SIS3316 Ethernet Readout With 10G SWILCH .......cocuviiiiiiiiiiie e 4
2 Normal Operation (REAAOUL) ........ccveruiiieieerieie et ste et e e e e e sae e e snaenee s 5
3 Special Single Event Readout OPeration..........cccoueieerieiieiieie e see s 6
3.1  Scope measurements with a Transfer length of 4096 BY1ES..........cccvviiiieiiciieiiiie e 7
3.2 Scope measurements with a Transfer length of 16384 BYLES.........ccccevvieiicieiiine e 9
3.3 Scope measurements with a Transfer length of 32768 BYLES.........ccccvcivevieieieneie s 11
3.4  Scope measurements with a Transfer length of 65536 BYLES.........ccccvcivivererirerie s e 13

Page 3 of 14



Struck Documentation S1S3316 Nl innovative
10G Switch Test systeme

1 SIS3316 Ethernet Readout with 10G Switch

Five SIS3316s are connected with 1G Ethernet connections to a Zyxel XS19-20 1G/10G
switch. The PC is connected via a 10G Ethernet connection to the switch.
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2 Normal Operation (Readout)

Five processes were started on a Linux PC to read out the 5 SIS3316 in parallel over the 10G
Ethernet. Each process reads 256Kbytes continuously with appr. 80Mbyte/sec from each
S1S3316.

th@linux-th:~/sis3316_DT/software/Eclipse_projects/sis3316_eth_read_256KB_speed_te:
Datei Bearbeiten Ansicht Suchen Terminal Hilfe

Info Counter: fifo_read_bad return_code WRONG_PACKET IDENTIFIER =8

Info Counter: fifo_read_bad return_code WRONG_RECEIVED PACKET ORDER = @

78.664 MByte/sec  78.732 MByte/sec  78.808 MByte/sec  78.477 MByte/sec  78.743 MByte/sec  78&.772 MByte/sec  79.239 MByte/sec

->udp_sis3316_fifo_read cycle rate: 79.615 MByte/sec 79.540 MByte/sec  79.625 MByte/sec  79.278 MByte/sec  79.086 MByte/sec  78.1!
->udp_sis3316_fifo_read cycle rate: 75.936 MByte/sec
th@linux-th:~/sis3316_DT/software/Eclipse_projects/sis3316_eth_read_256KB_speed_te:

Datei Bearbeiten Ansicht Suchen Terminal Hilfe

Info Counter: fifo_read_bad return_code WRONG_NOF_RECEVEID BYTES =0
Info Counter: fifo read bad return code WRONG PACKET IDENTIFIER =0
Info Counter: fifo read bad return_code WRONG RECEIVED PACKET ORDER = @

86.040 MByte/sec 86.039 MByte/sec  85.951 MByte/sec 85.760 MByte/sec 85.974 MByte/sec  85.876 MByte/sec  85.873 MByte/sec
->udp sis3316 fifo read cycle rate: 83.485 MByte/sec  82.281 MByte/sec  83.452 MByte/sec  83.14@ MByte/sec  82.928 MByte/sec  83.4:

th@linux-th:~/sis3316_DT/software/Eclipse_projects/sis3316_eth_read 256KB_speed_te:

Datei Bearbeiten Ansicht Suchen Terminal Hilfe

Info Counter: fifo read bad return code WRONG ACK

Info Counter: fifo read bad return_code WRONG_NOF_RECEVEID BYTES
Info Counter: fifo_read bad return_code WRONG_PACKET IDENTIFIER
Info Counter: fifo read bad return code WRONG RECEIVED PACKET ORDER

cooo

84.086 MByte/sec  B4.225 MByte/sec  84.142 MByte/sec  83.499 MByte/sec  82.402 MByte/sec 82.730 MByte/sec  80.195 MByte/sec
->udp_sis3316 fifo read cycle rate: 79.667 MByte/sec  80.066 MByte/sec  80.003 MByte/sec
th@linux-th:~/sis3316_DT/software/Eclipse_projects/sis3316_eth_read_256KB_speed_te:
Datei Bearbeiten Ansicht Suchen Terminal Hilfe

Info Counter: fifo_read_bad_return_cede TIMEOUT .......
Info Counter: fifo read bad return code WRONG ACK

Info Counter: fifo read bad return_code WRONG NOF_RECEVEID BYTES
Info Counter: fifo_read bad return_code WRONG_PACKET IDENTIFIER
Info Counter: fifo read bad return code WRONG RECEIVED PACKET ORDER

LU T [
coooo

82.533 MByte/sec 83.393 MByte/sec  83.344 MByte/sec 83.232 MByte/sec 83.458 MByte/sec  83.244 MByte/sec I
th@linux-th:~/sis3316_DT/software/Eclipse_projects/sis3316_eth_read_256KB_speed_te|

Datei Bearbeiten Ansicht Suchen Terminal Hilfe

Info Counter: fifo read bad return_code WRONG PACKET IDENTIFIER
Info Counter: fifo_read bad return_code WRONG_RECEIVED PACKET ORDER

o
[=N-]

79.765 MByte/sec  79.955 MByte/sec  79.796 MByte/sec |

The system monitor shows the network performance. Each process increments the throughput
by appr. 80Mbyte/sec. The average throughput of 5 SIS3316’s is 480Mbyte/sec.

Netzwerk-Chronlk
[ TT

oMt

e ME
0 kunien “ - 0 » [ [}

Empfangen 413,3 MiBfs Senden 469,8 kiB/s
Insgesamt empfangen 1365 Gig Insgesamt gesendet 1521 MiB
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3 Special Single Event Readout Operation

It is possible to implement a special single Event readout mode. With this mode each external
trigger will push the sampled data (events) immediately to the Ethernet port. A test
implementation and a readout program, which reads the events from the UDP sockets,
demonstrate the performance and show delay and jitter of the external trigger to the moment
at which the PC has received the events.

The following table shows the result:

Transfer Length Sample Length Sample Delay
N channels Length/Channel
16 channels
4096 Bytes 2048 128 109 us — 210 us
16384 Bytes 8192 512 278 us — 328 us
32768 Bytes 16384 1024 488 us — 533 us
65536 Bytes 32768 2048 908 us — 1010 us

A throughput of appr. 480Mbyte/sec is reachable depending on the External Trigger rate of
the 5 SIS3316 :

Netzwerk-Chronik
T s — —— — — — :
mﬁ M|B|'S .._._ ........ _J .......................................................................................................................
160.0 Mils m’_/ ............ e et eeeee e se e et ee ettt aeee et e eneraees s s e e eeeeaseree et eee e ee e enees e eesess s sree e eeeer e enee ]
zmﬂ M|B|'S ..............................................................................................................................................................................................................
120,0 MiBs .................................. ................................. .................................
0.0 Mig/s : i : : ; g
&0 Sekunden 50 40 i} 20 10 0

@ Empfangen 483,5 MiB/ @ Senden 0 Bytes/s

Insgesamt empfangen 658,0 GiB Insgesamt gesendet 79,3 MIiB
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3.1 Scope measurements with a Transfer length of 4096 Bytes
Each SIS3316 pushes 4096 Bytes to the UDP port with an external Trigger.

Chl (yellow): External Trigger
Ch3 (magenta): indicates the reception of one full packet of one SIS3316
Ch4 (green): indicates the reception of all packets of the five SIS3316s

—10.7us —g00mv |
12915 —60.0my
A140ps A740mV

Erfassungs—
modus

(@ s00mv Q

Qualitit _ Mittelw. Min Max 1[40.0us | (25.0M5/5 ‘ | [1] J'*SSUmV""
@D Frequenz ———-.Hz Keine Periode gefunden. L 12.80 % J 110k Pkte. |

Modus
6Jul 2016
Sample | 0k | | | |,_15:Jm:45 )
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Minimum Delay:
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3.2 Scope measurements with a Transfer length of 16384 Bytes
Each SI1S3316 pushes 16384 Bytes to the UDP port with an external Trigger.

Chl (yellow): External Trigger
Ch3 (magenta): indicates the receipt of one full packet from one SIS3316
Ch4 (green): indicates the receipt of all packets from the five SIS3316s

@ s00mv Q

Qualitit Mittelw. Min Max Std.abw. -0pus )

|o Frequenz ———-.Hz Keine Periode gefunden.

| | (25.0M5/5 | ‘ &
| i 12.80 % J 1ok Pkte.  J{

] s | v [N

-20.0mvV |
0.00 V
A20.0mV

| 6Jul 2016]
|14:55:03 |

Page 9 of 14



Struck Documentation

S1S3316
10G Switch Test

Minimum Delay:
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|ﬂ Frequenz

Hullkurvel T o)

@ 500mvV Q
"7 ] in
| @D Frequenz  — Hz Keine Periode gefun

Hiillkurve

Max

ode gefunden.

nMax
den.

20.0mv
20.0mv
AD.00V

—11.1us
266s
A278us

"’ 6Jul 2016]
l14:54:21 )

20.0my
20.0my
A0.00V

—11.9us
316us
A328us

Std.ab T[25.0M575 |
| J 110k Pkte.

" @ s -360mv ‘

0

.0ps 1
2.80 % |
[ 6Jul 2016]
I_14:54:34 )

Page 10 of 14




Struck Documentation S1S3316
10G Switch Test

3.3 Scope measurements with a Transfer length of 32768 Bytes
Each SI1S3316 pushes 32768 Bytes to the UDP port with an external Trigger.

Chl (yellow): External Trigger
Ch3 (magenta): indicates the receipt of one full packet from one SIS3316
Ch4 (green): indicates the receipt of all packets from the five SIS3316s
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Minimum Delay:
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3.4 Scope measurements with a Transfer length of 65536 Bytes
Each SI1S3316 pushes 65536 Bytes to the UDP port upon an external Trigger.

Chl (yellow): External Trigger
Ch3 (magenta): indicates the receipt of one full packet from one SIS3316
Ch4 (green): indicates the receipt of all packets from the five SIS3316s
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Minimum Delay:
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