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http://192.168.1.1/

[root@el6evb03 ~]# ethtool enp2s0fOnp0

Settings for enp2s0fOnpO0:

Supported ports: [ Backplane ]
Supported link modes: 1000baseT/Full

(BS)

Advertised pause frame use: Symmetric
Advertised auto-negotiation: Yes
Advertised FEC modes: None
Speed: 100000Mb/s
Duplex: Full
Auto-negotiation: on
Port: Direct Attach Copper
PHYAD: O
Transceiver: internal
Supports Wake-on: d
Wake-on: d

Current message level: 0x00000004 (4)
link
Link detected: yes
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run #1

mp-read data source: el6 dell, esyst-daq01
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run #2

mp-read data source: el6 dell, esyst-daq01
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SMT (Simultaneous Multi Threading)

(Hyper Threading) = off(C 9 5
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ASUS
ESC4000

Machine (251GB total)

Package L#0

I NUMANode L#0 P#0 (251GB) |

| L3 (32MB) ” L3 (32MB) ” L3 (32MB) I

| L2 (512KB) || L2 (512KB) I ooo I L2 (512KB) || L2 (512KB) || L2 (512KB) I ooo | L2 (512KB) || L2 (512KB) “ L2 (512KB) I ooo | L2 (512KB) |
6x total 6x total 6x total

| L1d (32KB) ” L1d (32KB) | I L1d (32KB) ” L1d (32KB) ” L1d (32KB) I | L1d (32KB) ” L1d (32KB) ” L1d (32KB) I | L1d (32KB) I

|L1i(32KB) ” L1i (32KB) | IL1i(32KB) ” L1i (32KB) “ L1i (32KB) I |L1i (32KB) ” L1i (32KB) ” L1i (32KB) I |L1i (32KB) |
Core L#0 || Core L#1 CoreL#5 || CoreL#6 || CoreL#7 Core L#11 || Core L#12 || Core L#13 Core L#17
PU L#0 PU L#1 PUL#5 PUL#6 PU L#T PU L#11 PUL#12 PU L#13 PU L#17
P#0 P#1 P#5 P#6 P#7 P#11 P#12 P#13 P#17
OO0
| L3 (32MB) PCI 01:00.0 7.9~ |7.9 | PCI 41:00.0
I L2 (512KB) ” L2 (512KB) | D D Cl L2 [512KB) Net enp65s0fOnp0
| L1d (32KB) ” L1d (32KB) | L1d(32KB) PCI 01:00.1 I LR R |
|L1i(32KB) II L1i (32KB) | L1i (32KB) 7.9 | pci 41:00.1
Core L#18 | | Core L#19 Core L#23 RELE e
PU L#18 PU L#19 PU L#23 | OpenFabrics mix5_3 |
P#18 P#19 P#23
_D—
32~ 32 | PCI44:00.0
Block sdb
20 7B
Block sda
447 GB
O
32 |32 | pCic1:00.0
Net enp193s0fOnp0
| OpenFabrics mix5_0 I
32 | pcic1:00.1
Net enp193s0flnpl
I OpenFabrics mix5_1 I
L -
02~ 02 PCI c3:00.0

2023-05

Host: e16evb05
Date: Tue May 30 09:08:21 2023
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Machine (251GB total)

Z DPCTIIL3Z 6 O

2023-05-24

VTCHBETD

NIC PCle 32GB/sTY > 2o 7 v 7L TW3%

Package L#0
NUMANode L#0 P#0 (251GB) i 5 PCl ¢1:00.0
L3 (32MB) Net enp193s0fOnp0
L2 (512kB) || L2(512kB) | OO O | L2 (512KB) OpenFabrics mix5 0 I
6x total
L1d (32KB) || L1d (32KB) L1d (32KB) 32 | Pcic1:00.1
L1i (32KB) || L1i(32KB) L1i (32KB) Net enp193s0f1npl
Core L#0 Core L#1 Core L#5 OpenFabrics mix5_1
PU L#0 PU L#1 PU L#5 - -
P#0 P#1 P#S T — |l nni _annn I

16




Machine (251GB total) + Package L#0
NUMANode L#0 (P#0 251GB)
L3 L#0 (32MB)
L2 L#0 (512KB) + L1d L#0 (32KB) + L1i L0 (32KB) + Core L#0 + PU L#0 (P#0)
L2 L#1 (512KB) + L1d L#1 (32KB) + L1i L#1 (32KB) + Core L#1 + PU L#1 (P#1)
L2 L#2 (512KB) + L1d L#2 (32KB) + L1i L#2 (32KB) + Core L#2 + PU L#2 (P#2)
L2 L#3 (512KB) + L1d L#3 (32KB) + L1i L#3 (32KB) + Core L#3 + PU L#3 (P#3)
L2 L#4 (512KB) + L1d L#4 (32KB) + L1i L#4 (32KB) + Core L#4 + PU L#4 (P#4)
L2 L#5 (512KB) + L1d L#5 (32KB) + L1i L#5 (32KB) + Core L#5 + PU L#5 (P#5)
L3 L#1 (32MB)
L2 L#6 (512KB) + L1d L#6 (32KB) + L1i L#6 (32KB) + Core L#6 + PU L#6 (P#6)
L2 L#7 (512KB) + L1d L#7 (32KB) + L1i L#7 (32KB) + Core L#7 + PU L#7 (P#7)
L2 L#8 (512KB) + L1d L#8 (32KB) + L1i L#8 (32KB) + Core L#8 + PU L#8 (P#8)
L2 L#9 (512KB) + L1d L#9 (32KB) + L1i L#9 (32KB) + Core L#9 + PU L#9 (P#9)
L2 L#10 (512KB) + L1d L#10 (32KB) + L1i L#10 (32KB) + Core L#10 + PU L#10 (P#10)
L2 L#11 (512KB) + L1d L#11 (32KB) + L1i L#11 (32KB) + Core L#11 + PU L#11 (P#11)
L3 L#2 (32MB)
L2 L#12 (512KB) + L1d L#12 (32KB) + L1i L#12 (32KB) + Core L#12 + PU L#12 (P#12)
L2 L#13 (512KB) + L1d L#13 (32KB) + L1i L#13 (32KB) + Core L#13 + PU L#13 (P#13)
L2 L#14 (512KB) + L1d L#14 (32KB) + L1i L#14 (32KB) + Core L#14 + PU L#14 (P#14)
L2 L#15 (512KB) + L1d L#15 (32KB) + L1i L#15 (32KB) + Core L#15 + PU L#15 (P#15)
L2 L#16 (512KB) + L1d L#16 (32KB) + L1i L#16 (32KB) + Core L#16 + PU L#16 (P#16)
L2 L#17 (512KB) + L1d L#17 (32KB) + L1i L#17 (32KB) + Core L#17 + PU L#17 (P#17)
L3 L#3 (32MB)
L2 L#18 (512KB) + L1d L#18 (32KB) + L1i L#18 (32KB) + Core L#18 + PU L#18 (P#18)
L2 L#19 (512KB) + L1d L#19 (32KB) + L1i L#19 (32KB) + Core L#19 + PU L#19 (P#19)
L2 L#20 (512KB) + L1d L#20 (32KB) + L1i L#20 (32KB) + Core L#20 + PU L#20 (P#20)
L2 L#21 (512KB) + L1d L#21 (32KB) + L1i L#21 (32KB) + Core L#21 + PU L#21 (P#21)
L2 L#22 (512KB) + L1d L#22 (32KB) + L1i L#22 (32KB) + Core L#22 + PU L#22 (P#22)
L2 L#23 (512KB) + L1d L#23 (32KB) + L1i L#23 (32KB) + Core L#23 + PU L#23 (P#23)

P#N7 taskset—cN CTIETF I ACPUD T EH=

HostBridge
PCIBridge
PCI 01:00.0 (Ethernet)
Net "eth0"
PCI 01:00.1 (Ethernet)
Net "enol"
HostBridge
PCIBridge
PCI 41:00.0 (Ethernet)
Net "enp65s0fOnp0"
OpenFabrics "mix5_2"
PCI 41:00.1 (Ethernet)
Net "enp65s0flnpl"
OpenFabrics "mix5_3"
PCIBridge
PCl 44:00.0 (SATA)
Block(Disk) "sdb"
Block(Disk) "sda"
HostBridge
PCIBridge
PClI c1:00.0 (Ethernet)
Net "enp193s0fOnp0"
OpenFabrics "mix5_0"
PClI c1:00.1 (Ethernet)
Net "enp193s0flnpl”
OpenFabrics "mix5_1"
PCIBridge
PCIBridge
PCl c3:00.0 (VGA)



Machine (125GB total)

Package L#0 Package L#1
NUMANode L#0 P#0 (62GB) NUMANode L#1 P#1 (63GB)
OT—=0
L3 (25MB) 16 16 | PCI 02:00.0 L3 (25MB)
L2 (256KB) || L2 (256kB) | O OO | L2 (256KB) 2 L L2 (256KkB) || L2 (256kB) | B OO | L2 (256KB)
10x total 10x total
L1d (32kB) || L1d (32kB) L1d (32KB) LR LT L1d (32kB) || L1d (32kB) L1d (32KB)
L1i (32kB) || L1i (32kB) L1i (32KB) 16 | PCI 02:00.1 L1i (32kB) || L1i (32kB) L1i (32KB)
CoreL#0 || Core L#1 Core L#9 S Core L#10 | | Core L#11 Core L#19
PU L#0 PU L#1 PU L#9 OpenFabrics mix5_1 PU L#10 PU L#11 PU L#19
P#0 P#2 P#18 P#1 P#3 P#19
_D_

i) 7.9 | PCI 03:00.0

Block sdd Block sdb
3726 GB 3726 GB

Block sde Block sdc

1478 3726 GB
* Dell PowerEdge T340
Mo e CPU/Nvw /i — 2@

PCl 00114 * NICIZ1ZE H DCPUDPCle/N R
79027 037037 Tramang]| = 2V T Do 16GB/sTY > 7
WGO.S PCl 01:00.0 7\\/7 L/TL\%

Net enol
" |t SNICHS E DS RUZ DA > TS
AN
PCl 00:1f.2 . .
S—— /sys/class/net/SNIC/device/local_cpulist

1023 MB THLhHhH 5

Host: el6evb03 18

Date: Tue May 30 09:18:48 2023




Machine (125GB total)

Package L#0
NUMANode L#0 (P#0 62GB)
L3 L#0 (25MB)
L2 L#0 (256KB) + L1d L#0 (32KB) + L1i L#0 (32KB) + Core L#0 + PU L#O (P#0)
L2 L#1 (256KB) + L1d L#1 (32KB) + L1i L#1 (32KB) + Core L#1 + PU L#1 (P#2)
L2 L#2 (256KB) + L1d L#2 (32KB) + L1i L#2 (32KB) + Core L#2 + PU L#2 (P#4)
L2 L#3 (256KB) + L1d L#3 (32KB) + L1i L#3 (32KB) + Core L#3 + PU L#3 (P#6)
L2 L#4 (256KB) + L1d L#4 (32KB) + L1i L#4 (32KB) + Core L#4 + PU L#4 (P#8)
L2 L#5 (256KB) + L1d L#5 (32KB) + L1i L#5 (32KB) + Core L#5 + PU L#5 (P#10)
L2 L#6 (256KB) + L1d L#6 (32KB) + L1i L#6 (32KB) + Core L#6 + PU L#6 (P#12)
L2 L#7 (256KB) + L1d L#7 (32KB) + L1i L#7 (32KB) + Core L#7 + PU L#7 (P#14)
L2 L#8 (256KB) + L1d L#8 (32KB) + L1i L#8 (32KB) + Core L#8 + PU L#8 (P#16)
L2 L#9 (256KB) + L1d L#9 (32KB) + L1i L#9 (32KB) + Core L#9 + PU L#9 (P#18)
HostBridge
PCIBridge
PCI 02:00.0 (Ethernet)
Net "enp2s0fOnp0"
OpenFabrics "mix5_0"
PCI 02:00.1 (Ethernet)
Net "enp2s0flnpl"
OpenFabrics "mix5_1"
PCIBridge
PCI 03:00.0 (RAID)
Block(Disk) "sdd"
Block(Disk) "sdb"
Block(Disk) "sde"
Block(Disk) "sdc"
Block(Disk) "sda"
PCI 00:11.4 (SATA)
PCIBridge
PCIBridge
PCIBridge
PCIBridge
PCI 08:00.0 (VGA)
PCIBridge
PCI 01:00.0 (Ethernet)
Net "enol"
PCI 01:00.1 (Ethernet)
Net "eno2"
PCI 00:1f.2 (SATA)
Block(Removable Media Device) "srQ"

Package L#1

NUMANode L#1 (P#1 63GB)

L3 L#1 (25MB)
L2 L#10 (256KB) + L1d L#10 (32KB) + L1i L#10 (32KB) + Core L#10 + PU L#10 (P#1)
L2 L#11 (256KB) + L1d L#11 (32KB) + L1i L#11 (32KB) + Core L#11 + PU L#11 (P#3)
L2 L#12 (256KB) + L1d L#12 (32KB) + L1i L#12 (32KB) + Core L#12 + PU L#12 (P#5)
L2 L#13 (256KB) + L1d L#13 (32KB) + L1i L#13 (32KB) + Core L#13 + PU L#13 (P#7)
L2 L#14 (256KB) + L1d L#14 (32KB) + L1i L#14 (32KB) + Core L#14 + PU L#14 (P#9)
L2 L#15 (256KB) + L1d L#15 (32KB) + L1i L#15 (32KB) + Core L#15 + PU L¥15 (P#11)
L2 L#16 (256KB) + L1d L#16 (32KB) + L1i L#16 (32KB) + Core L#16 + PU L#16 (P#13)
L2 L#17 (256KB) + L1d L#17 (32KB) + L1i L#17 (32KB) + Core L#17 + PU L¥17 (P#15)
L2 L#18 (256KB) + L1d L#18 (32KB) + L1i L#18 (32KB) + Core L#18 + PU L#18 (P#17)
L2 L#19 (256KB) + L1d L#19 (32KB) + L1i L#19 (32KB) + Core L#19 + PU L¥19 (P#19)
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CPUO
109:
110:
111:
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113:
114:
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118:
119:
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CPU3
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(4]
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CPU20
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w
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8459

(4]

OO0 OFROOOOOO®O

22563

CPU21

ON OO FROOINDODODOPIODDOOOOOOO®

»
=

21868

CPUS

0
0

1675288

(]

1973029

807

CPU22

72891

OO NV

(]

O OO ONOODODOIDOIOPOOOOO®®

CPU6

919753

7271

CPU23

33108

O WOOODDODODDPDDIDNODOPTDPDIOODOOTDOOO O

OO OO O WOOODOOIODITONOON

CPU7

[CRORICRIOG RG]

9230935
5305

OO0 OO O® VO

o]
0
»
fury

IR-PCI-MSI
IR-PCI-MSI
IR-PCI-MSI
IR-PCI-MSI
IR-PCI-MSI
IR-PCI-MSI
IR-PCI-MSI
IR-PCI-MSI
IR-PCI-MSI
IR-PCI-MSI
IR-PCI-MSI
IR-PCI-MSI
IR-PCI-MSI
IR-PCI-MSI
IR-PCI-MSI
IR-PCI-MSI
IR-PCI-MSI
IR-PCI-MSI
IR-PCI-MSI
IR-PCI-MSI
IR-PCI-MSI
IR-PCI-MSI
IR-PCI-MSI
IR-PCI-MSI
IR-PCI-MSI

CPUS8
(]
(]
0
0
(]
(]

0
1468501
695511
(]

(]
9215573

[e)}

[OINOI R GR RN ORI OG RG]

168

101187584-edge
101187585-edge
101187586-edge
101187587-edge
101187588-edge
101187589-edge
101187590-edge
101187591-edge
101187592-edge
101187593-edge
101187594-edge
101187595-edge
101187596-edge
101187597-edge
101187598-edge
101187599-edge
101187600-edge
101187601-edge
101187602-edge
101187603-edge
101187604 -edge
101187605-edge
101187606-edge
101187607 -edge
101187608-edge

3202892

CPU>
0 >
0 >
0 >
0 >
0 >
>
6 >
0 80305>
1096274 >
0 271369>
0 >
0 >
0 >
0 >
0 >
0 >
0 111677>
0 >
0 >
0 >
0 >
0 >
0 >
0 >
210 18>

mlx5_compo@pci:
mlx5_compl@pci:
mlx5_comp2@pci:
mlx5_comp3@pci:
m1lx5_comp4@pci:
mlx5_comp5@pci:
mlx5_comp6@pci:
mlx5_comp7@pci:
mlx5_comp8@pci:
mlx5_comp9@pci:
mlx5_complO@pci:0000:
mlx5_compll@pci:0000:
mlx5_compl2@pci:0000:
mlx5_compl3@pci:0000:
mlx5_compl4@pci:0000:
mlx5_compl5@pci:0000:
mlx5_compl6@pci:0000:
mlx5_compl7@pci:0000:
mlx5_compl8@pci:0000:
mlx5_compl9@pci:0000:
mlx5_comp20@pci:0000:
mlx5_comp2l@pci:0000:
mlx5_comp22@pci:0000:
mlx5_comp23@pci:0000:
mlx5_async24@pci:0000:c1:00.0

BICRWLWO THEY

0000:
0000:
0000:
0000:
0000:
0000:
0000:
0000:
0000:
0000:

BEONF 12 —0D
i

C
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cl:
cl:
cl:
cl:
cl:
cl
cl:
cl
cl

1:00
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100.
100.
00.
00.
00.
00.

cl:
cl:
cl:
cl:
cl:
cl:
cl:
cl:
cl:
cl:
cl:
cl:
cl:

00
00.
00.
00.
00.
00.

00.

00
00

00

®®§®®®®®b.®

00.
00.
00.
00.
00.

00.

®&®®®®®&&®®®®®
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SET AV TXF 1 —DiEE
Intel NIC datasheet

e NICEDL X &

. Recei\l/\e Descriptor Base Address registers (RDBAO, RDBA1) 64
£y
HRAMPCEDATRYTRIUTZY YTy T 7 DFEA
BEZ/NT

* Receive Descriptor Length Registers (RDLENO, RDLEN1)

BHAL D /NA b, 128D1EH, 128/dF v v a T4 YD
KB, 7A7 )7 R(316/34 b 72D T128/16=8T Z D&
(F8DIEEIZ 7 % (ethtool -g/-G SNicCHRT - v FTE
XD, ethtool —g SnicD H 18 F D E AL L 1E)

* Receive Descriptor Head Registers (RDHO, RDH1) .

T AU ) 7 2EEE 13 64kB73 O T64kB/16B=40961E D T R
7V T RERFTED

* Receive Descriptor Tail Registers (RDTO, RDT1)




PR

AR T

» ethtool —d Snic (e1000e D)

% sudo ethtool -d exp®
MAC Registers

0x00000: CTRL (Device control register)
Endian mode (buffers):

Link reset:
Set link up:

Invert Loss-Of-Signal:
Receive flow control:
Transmit flow control:

VLAN mode:

Auto speed detect:

Speed select:
Force speed:
Force duplex:

0x00008: STATUS (Device status register)

Duplex:

Link up:

TBI mode:
Link speed:
Bus type:
Port number:

0x00100: RCTL (Receive control register)

Receiver:

Store bad packets:
Unicast promiscuous:
Multicast promiscuous:

Long packet:

Descriptor minimum threshold size:
Broadcast accept mode:

VLAN filter:

Canonical form indicator:
Discard pause frames:
Pass MAC control frames:
Receive buffer size:

0x580C0241
little
normal

1

no

enabled
enabled
enabled
disabled
1000Mb/s
no

no
0x00080383
full

link config
disabled
1000Mb/s
PCI Express
0
0x04008002
enabled
disabled
disabled
disabled
disabled
1/2

accept
disabled
disabled
filtered
don't pass
2048

0x02808:
0x02810:
0x02818:
0x02820:
0x00400:

RDLEN (Receive desc length)
RDH (Receive desc head)

RDT  (Receive desc tail)
RDTR (Receive delay timer)
TCTL (Transmit ctrl register)

Transmitter:

Pad short packets:
Software XOFF Transmission:

Re-

0x03808:
0x03810:
0x03818:
0x03820:
PHY type:

transmit on late collision:
TDLEN (Transmit desc length)
TDH (Transmit desc head)
TDT  (Transmit desc tail)
TIDV (Transmit delay timer)

0x00001000
0x00000040
0x00000030
0Xx00000020
Ox3103FOFA
enabled
enabled
disabled
enabled
0x00001000
0x00000045
0x00000045
0x00000008
unknown



7.1.2.3 Queue Configuration Registers

Configuration registers (CSRs) that control queue operation are replicated per queue (total of 8 copies
of each register per port). Each of the replicated registers correspond to a queue such that the queue
index equals the serial number of the register (such as register 0 corresponds to queue 0, etc.).
Registers included in this category are:

e RDBAL and RDBAH — Rx Descriptor Base

e RDLEN — RX Descriptor Length

e RDH — RX Descriptor Head Intel 1350 (igb)
e RDT — RX Descriptor Tail queue |X81E

e RXDCTL — Receive Descriptor Control

e RXCTL — Rx DCA Control

e SRRCTL — Split and Replication Receive Control

The receive descriptor rings are described by the following registers:

e Receive Descriptor Base Address (RDBA7 to RDBAO) register:

This register indicates the start of the descriptor ring buffer. This 64-bit address is aligned on a 16-
byte boundary and is stored in two consecutive 32-bit registers. Note that hardware ignores the
lower 4 bits.

e Receive Descriptor Length (RDLEN7 to RDLENO) registers:

This register determines the number of bytes allocated to the circular buffer. This value must be a
multiple of 128 (the maximum cache-line size). Since each descriptor is 16 bytes in length, the
total number of receive descriptors is always a multiple of eight.

e Receive Descriptor Head (RDH7 to RDHO) registers:
This register holds a value that is an offset from the base and indicates the in-progress descriptor.
There can be up to 64 KB, 8 KB descriptors in the circular buffer. Hardware maintains a shadow
copy that includes those descriptors completed but not yet stored in memory.

¢ Receive Descriptor Tail (RDT7 to RDTO) registers:

This register holds a value that is an offset from the base and identifies the location beyond the last
descriptor hardware can process. This is the location where software writes the first new descriptor.

2023-05-24



Circular Buffer Queues

_’&
—

<«— Head

Owned By Receive
Hardware Queue
> Tail
Base + Size —» \
Table 3-1. Receive Descriptor (RDESC) Layout
63 48 47 40 39 32 31 16 15
0 Buffer Address [63:0]
Packet
8 VLAN Tag Errors Status Checksum Length
(See Note)
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Ring buffer

base address
length

head
tail

2023-05-24

63 48 47 40 39 32 3 16 15
0 Buffer Address [63:0]
Packet
8 VLAN Tag Errors Status Checksum Length
(See Note)
63 48 47 40 39 32 3 16 15
0 Buffer Address [63:0]
1 Packet
1 8 VLAN Tag Errors Status Checksum Length
i (See Note)
|
| . 63 48 47 40 39 32 31 16 15
. Descriptor Buffer
1 e S C O S u e 0 Buffer Address [63:0]
| Packet
| 8 VLAN Tag Errors Status Checksum Length
] (See Note)
1
1
| 63 48 47 40 39 32 31 16 15
1
0 Buffer Address [63:0]
Packet
1 8 VLAN Tag Errors Status Checksum Length
] (See Note)
1
1
! 63 48 47 40 39 32 31 16 15
0 Buffer Address [63:0]
Packet
8 VLAN Tag Errors Status Checksum Length
(See Note)

https://www.slideshare.net/hirochikasai/kernel-vm20140525

Descriptors
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Ring buffer (2) tail

ARSI 4

(5) head

Descriptors

Buffer

(1)

Packet transmission

1

Software writes a packet to a
buffer in RAM

Software proceeds the tail
pointer to commit the packet
NIC transfer the packet data
from the buffer in RAM via
DMA

NIC transmit the packet

NIC proceeds the head pointer
to notify the packet is
transmitted

https://www.slideshare.net/hirochikasai/kernel-vm20140525
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+ 1 —ZIET HCPUDE Y BT
e ¥ Jirgbalance® & ® %
e hHhHTZERD




irgbalanace ' 10# C —FEfed) L TEI V) IAAIBYCPUEZE T 5

(B AHRLEBRBDOANFIEZHILTWDS) ,
FETHYDHTTHLZDOIHBLEEINTLEYDDTT X DI
irgbalance (3 —RFAY(Z 1E 8 5 : systemctl stop irgbalance

FaTHBAERUED Y BT

echo 0 > /proc/irq/$(irqgZ = )smp_affinity list 0 0

echo 1 > /proc/irq/$(irg& 5 )smp_affinity_list 1 1

' 2 2
3 3
4 4
5 5
23 23
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Parsed receive packet

l Intel 82599 Controller
(B & > EFIDI0GbED > A —7F)
RSS hash Redir;a;gc;n:able Datasheet
7LS 7
1 bits o
32 - 0
4
\/

RSS Disable or (RSS

Packet Descriptor & not decodable)

'y
RSS output index
Figure 7-10 RSS Block Diagram

7.1.2.8.1 RSS Hash Function

This section provides a verification suite used to validate that the hash function is
computed according to MSFT nomenclature.

The 82599’s hash function follows the MSFT definition. A single hash function is defined
with several variations for the following cases:

e TcpIPv4 — The 82599 parses the packet to identify an IPv4 packet containing a TCP
segment per the following criteria. If the packet is not an IPv4 packet containing a
TCP segment, RSS is not done for the packet.

e IPv4 — parses the packet to identify an IPv4 packet. If the packet is not an IPv4
packet, RSS is not done for the packet.



BE D/ 7y b ERTED
ﬂel— [ZUL\#L % (ethtool —U)

e ethtool —

e sudo etzhtool —U Snic flow-type tcp4 src-port 1234
action
Y — AR — 1234DtcpD /Xy b F 2 —#2(Z L

 sudo ethtool —U Snic flow-type tcp4 src-port 1235
action 7

) — X R — h1235
o R— I\L)U?H:%IPT NL XL ENIEETE S
¢« MMICHIBTETZTANIINICIC L S

e A —H Xy FEDIZIPT EL X EDR— b %& M7
WEFBEDIZIEVANAZE S



E/LJ ::ODDXA &J?L%)

ethtool —u Snic

12 RX rings available
Total 2 rules

Filter:

Filter:

1022

Rule Type: TCP over IPv4

Src IP addr: 0.0.0.0 mask: 255.255.255.255
Dest IP addr: 0.0.0.0 mask: 255.255.255.255
TOS: 0x0 mask: Oxff

Src port: 1235 mask: 0x0

Dest port: 0 mask: Oxffff

Action: Direct to queue 7

1023

Rule Type: TCP over IPv4

Src IP addr: 0.0.0.0 mask: 255.255.255.255
Dest IP addr: 0.0.0.0 mask: 255.255.255.255
TOS: 0x0 mask: Oxff

Src port: 1234 mask: 0x0

Dest port: 0 mask: Oxffff

Action: Direct to queue 2

BT & X (T X filter®E = % (£ 9 :sudo ethtool —U Snic delete 1023



ethtool =U(Z D ULC

* NICICX 2Tl (FZ A4 R2& > TlE?) ntuple-filtersh onl 78 > TUMAR LY
ERRETEEWVWE DA H 5, f: intel 10GbE (ixgbe & = 1 /Y)

* % [El{E > 7=MellanoxMellanox Technologies MT2892 Family [ConnectX-6 Dx]
(mIx5_core F 7 4 /N AlmaLinux 9 /@) 7= & ntuple-filters off TH &8 7F T = 7=,

ixgbe D
% sudo ethtool -K texp0 ntuple off
% sudo ethtool -U texp0 flow-type tcp4 dst-port 80 action 1
rmgr: Cannot insert RX class rule: Operation not supported
ntupleh’off/= & JL— L& BINTE A4 LY
% sudo ethtool -K texp0 ntuple on
onlZ L TIL—IL % &
% sudo ethtool -U texp0 flow-type tcp4 dst-port 80 action 1
Added rule with ID 2045
BINTE=HE D hHESR
% sudo ethtool -u texp0
8 RX rings available
Total 1 rules

Filter: 2045
Rule Type: TCP over IPv4
Src IP addr: 0.0.0.0 mask: 255.255.255.255
Dest IP addr: 0.0.0.0 mask: 255.255.255.255
TOS: 0x0 mask: Oxff
Src port: 0 mask: Oxffff
Dest port: 80 mask: 0x0
VLAN EtherType: OxO mask: Oxffff
VLAN: 0x0 mask: Oxffff
User-defined: 0xO mask: Oxffffffffffffffff
Action: Direct to queue 1



= DD TE

e flow control® B X1t
ethtool —A Snic rx on tx on
) g NR—bhF— (RAyvTFAHNL TEHRT S
BEIE XA v F) HflowcontrolZBXNIZtE v b
TAELENDHD, A4V FWebUIN BT L7,
* ¥ 1 —RDKRE
ethtool —G Snic rx 8192 tx 8192
N—=FTJ 2T CmAENVRE->TWVWHDT
ethtool —g Snic CHRANRT A LB RIIEKTET 5




echo $((1024*1024*1024)) > /proc/sys/net/core/wmem_max
echo $((1024*1024*1024)) > /proc/sys/net/core/rmem_max

echo 4096 131072 $((1024*1024*1024)) > /proc/sys/net/ipv4/tcp_rmem
echo 4096 16384 $((1024*1024*1024)) > /proc/sys/net/ipv4/tcp_wmem

HEFAEITIGBE THEBELLTED LHITL THT,
2GBICy h T HETT—ABE7-,
1.5GBE CREXLLCTEAZ L IXFEE L 7=,



T — XY —/—B|DRTE

* HyperThread OFF CHCE)

« RETZ7 7AIIEZEE L TLHEL
e RPNy 77 DAL (FIR—)
e irgbalance D1= 1k

cfEIFEAD EF 12— UIET ACPUE LT 11E
H DCPU (NICA .S A2 TLDHCPU)IC 78 - TLY
I=DTEYHRATFETORXRTEIFET

e ethtool =G SNICCHRAZIZtz v k

* ethtool —A SNIC Cflow control on




TCP

HOL X
TEP EENIC S oL
%L’Tl:l
8] L%Lﬁ L/\/f I\*&
TCP &T
A THh HEUS
BEmEiICERRT D
TCP

> F I AT
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== 7, L4 —
St LT AN
« {Z1H] ASUS 2U Mellanox MT2892 Family

[ConnetX-6 Dx]

« 1X1=18] Dell PowerEdge T340 Mellanox MT2892
Family [ConnectX-6 Dx]

e N7 A /N[XAImalinux 9D ¥ D Z [ FF

el6 ASUS server el16 Dell Desktop

100G DAC
100G~ — bk

100G DAC
100G+ — bk
switch
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T—RY=N=T077 LA

o /server-b 128k -p 1234 -c2-S512m

e« R— $1234TYY X~

» write(sockfd, buf, bufsize) D bufsize 3128k

« CPUR2TEIN T

iy b ERy 7 FIZBFFAES TlEA <
512MB % HER

2B DY — /R — T R— b1235% 1) X > LIANZ
&) Bk



DJLJ?U_ L//O 7§A

e TCPtwv 312227 x1 7Ot XAH
« 17(C &ZW&LJ LA MR EHBHICHRS

* read(sockfd, buf, bufsize) D bufsize($2MB, < D35
n)b(ybﬁ_v&/uﬁ_ SE L,{)jj__t

iy L —T7 Ny 7 7 ILBEERAE
e« 7 X M1:tep 1A TCPU #5122 A

e T X F2itepIRATL3F ¥ v azHB LA W
CPU #1723 A

« T X F3:tcp 24 TCPU #5 & #1112 A




data reader O data server O

TR N1, 2
el6 ASUS server e16 Dell Desktop
100G DAC 100G DAC
100G — bk 100G — bk
switch
T A K3 data reader O data server 0

data reader 1 data server 1

el6 ASUS server el16 Dell Desktop

100G DAC
100G+ — b

100G DAC
100G+ — bk
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DJ L

(TCPJ@ = /11)

G bps

2023-05-24

120

110

100

90

80

70

60

50

40

30

20

10

server (port 1234) -> client (100 Gbps line) (SO_RCVBUF: auto: max 1 GB)

40000

T T T T T T T T T
data source 1 (100 Gbps) (Gbps) —+—
read count (/sec) —=—

i 52.3Gbps
N S e e I T T R I e A T A

3132

e T VIV IVEVE RV VY U B B B T TV VL IV IVEVIVE ZUEVEVE VAN BB Earaias T TV IV IVEVIVIVEVIVIVE VEVEVIVIVIVE SVIVEVEV

1 1 1 1 1 1 1 1 1 1

- 35000

- 30000

- 25000

- 20000

- 15000

- 10000

- 5000

10 20 30 40 50 60 70 80 90 100
sec

INTEHEHLTEL-ErEL — b A
Bonsd &oich-7,

110

read count / sec
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V#y%by—7ﬂv77
BB Cacd \
(TCPt v > 3 > 11E) CPUBEE

CPU %: server (port 1234) -> client (100 Gbps line) (SO_RCVBUF: auto: max 1 GB)

120 T T T T T T T T T
read process usr (on CPU #5) —+—
read process sys (on CPU #5) —«—
110 + softirq (on CPU #2) —+— 4
Wwwwwwwﬂm
90 B
T 80 |
S
v
2 70F -
@]
-
Il
Il 60 - —
X
o
o
2 50 .
X
2
o 40 B
30 - -
20 -
10 B
0 | P | 1 ! b 1 - 1 ! ! |
10 20 30 40 50 60 70 80 90 100
sec
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server (port 1234) -> client (100 Gbps line) (SO_RCVBUF: auto: max 1 GB) OFF CPU

40000

T T T T T T

37.8Gbps
R W e i i AR R s e S

2259

e e HR s WA K R HHH KA PR R R A MR KRR R IR AN

1 1 1 1 1 1 1 | 1 1

T T T
data source 1 (100 Gbps) (Gbps) —+—
data source 1 read count (/sec) ——

- 35000

- 30000

- 25000

- 20000

4 15000

< 10000

- 5000

10 20 30 40 50 60 70 80 90 100
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read count / sec
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(TCPt v 3 3 > 11E)

Fa—&cBF vy rarHEFaLAanCPUITIC 7O X EKA
CPUBEE=

CPU %: server (port 1234) -> client (100 Gbps line) (SO_RCVBUF: auto: max 1 GB) OFF CPU
120 T T T T T T

Iread processlusr (on CPU ;¥17) —
read process sys (on CPU #17) —=—
110 + softirq (on CPU #2) ——— -

90 e
80 -
70 - .
60 b

50 T

CPU % (100% == 1 CPU core)

40 - -

30 B

10 20 30 40 50 60 70 80 90 100
sec
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% IR

server (port 1234, 1235) -> client (100 Gbps line) (SO_RCVBUF: auto: max 1 GB)

40000

' " sum (Gbps) —+—
data source 1 (100 Gbps) (Gbps) ——
data source 2 (100 Gbps) (Gbps)

At

93.8Gbps

47.0Gbps

S ogor SURVIVESVEVEILW 26
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- 30000
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read)DEIZEH 70y b L THh:

server (port 1234, 1235) -> client (100 Gbps line) (SO_RCVBUF: auto: max 1 GB)

120 T T T T T T T T T T 40000
sum (Gbps) —+—
data source 1 (100 Gbps) (Gbps) ——
110 data source 2 (100 Gbps) (Gbps) —+—
data source 1 read count (/sec) —=— |
data source 2 read count (/sec) —=— 35000
100
e e e B B e L B I T T o o o o o PRI o i LA o o o o
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80
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a
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CPU %: server (port 1234, 1235) -> client (100 Gbps line) (SO_RCVBUF: auto: max 1 GB)

T T T
read process 0 usr (on CPU #5) —+—
read process 0 sys (on CPU #5)
read process 1 usr (on CPU #11)
read process 1 sys (on CPU #11)
softqu (on CPU #2)
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esyst—daqu Intel 40GbE NIC

I40e 75\ bIIIJ %Ll__l L/
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server i40e (esyst-daq01) (port 1235) -> client (40 Gbps line) (SO_RCVBUF: auto: max 1 GB)

40000

T T T T T T T T T T
data source 1 (40 Gbps) (Gbps) —+—
data source 1 read count (/sec)
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CPU %: server i40e (esyst-daq01) (port 1235) -> client (40 Gbps line) (SO_RCVBUF: auto: max 1 GB)
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read process usr (on CPU #11) ——
read process sys (on CPU #11) —=—
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server (port 1234, 1235) -> client (100 Gbps line) (SO_RCVBUF: auto: max 1 GB) Using Same L3

data source 1 (100 Gbps) (Gbps)
- data source 2 (100 Gbps) (Gbps)

i 93.9Gbps

A L L i ok St e et e o et e e e S e T T e e i e e e P L e S e e

47.0Gbps

IVIVEVIVIVIWRVEVIVIVIVRIVIVIPE vavIvE: VIvIvEw,

" 46.9Gbps

sum (Gbpls) —

40000

- 35000

- 30000

- 25000

- 20000

- 15000

- 10000

- 5000

10 20 30 40 50 60 70 80 90 100
sec
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(70t ZX+F 2—) x2

CPU %: server (port 1234, 1235) -> client (100 Gbps line) (SO_RCVBUF: auto: max 1 GB)

120 T T T T T T T T T
read process 0 usr (on CPU #5) —+—
read process 0 sys (on CPU #5) —=—
110 + read process 1 usr (on CPU #4) -
read process 1 sys (on CPU #4)
softirq (on CPU #2)
100 o - g (e g -
or r‘ "> %
/ \ \ \ ) \
\M W'- \/ \/ W i—vﬂ \J h/
@ 80 r i
S
(&)
& 70 -
@]
-
Il
Il 60 - —
X
o
o
2 50 .
x
2
O 40 —
30 - -
20 —
10 —
0 ZS b R s ) O . ab, ey |t My b, Leh, R b | et b, LN S N oy oAbt b
10 20 30 40 50 60 70 80 90 100
sec
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(7Ot ZX+F 2—) x3

server (port 1234, 1235, 1236) -> client (100 Gbps line) (SO_RCVBUF: auto: max 1 GB) Using Same L3

120 T T T T T T T T T T 40000
sum (Gbps) —+—
data source 1 (100 Gbps) (Gbps) ——
110 + data source 2 (100 Gbps) (Gbps)
data source 3 (100 Gbps) (Gbps) 4 35000
100
90 - 30000
80 -
- 25000
70
2
o 60 - 20000
[C]
50 -
[ VA - 15000
40 F [ [ \
| \ | X
30 - [ EEEE PISSISPep————— 4 10000
Moo
20
- 5000
10
0 1 1 1 1 1 1 1 1 1 1 0
10 20 30 40 50 60 70 80 90 100 110
sec
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CPU %: server (port 1234, 1235, 1236) -> client (100 Gbps line) (SO_RCVBUF: auto: max 1 GB)

120 T T T

110

100 | R

90

CPU % (100% == 1 CPU core)

T

T T T
read process 0 usr (on CPU #9) —+—
read process 0 sys (on CPU #9) —=—
read process 1 usr (on CPU #10) * -
read process 1 sys (on CPU #10)
read process 1 usr (on CPU #11)
read process 1 sys (on CPU #11) —=— -
softirq (on CPU #6) —e—
| softirq (on CPU #7) —=—
softirq (on CPU #8) —— |

40 - -
30 | -
20 - .
10 | .
0 o Kok, M o = ok Aok ! ) oo s ! Ak ok o X x_rh
10 20 30 40 50 60 70 80 90 100
sec

2023-05-24
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« PCEE(E TIXBEFBTCP Timestamps?H 7> 3 A H
SN TEEINLINTULS,
* Ethernetix K24 A — F1500- (IP~ Y &) - (TCP~ v &) —
(TCP Timestamps 7 — %) = 1448/ A |

. S|TCP4‘7£E‘§75\ S DT — K ETCP Timestamps7 7' 3
BRI SN TEELI R IND,

Ethernetﬁ—ji/\/f 0 — K 1460/3A1 b

e ZNE TDT X MILTCP Timestamps7 7> 3 V1
%gl_f_bfh\t DT LIC Lﬁ.é:%ﬂ)%ﬁﬁ BE
~

* Linux Cldecho 0> /proc/sys/net/ipv4/tcp_timestamps
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G bps
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EFHEL) run #1

server (port 1234) -> client (100 Gbps line) (SO_RCVBUF: auto: max 1 GB): TCP Timestamp

60

T
data source 1 (100 Gbps) (Gbps) disable TimeStamps —+—
SO_RCVBUF (auto tuning) disable TimeStamps
- data source 1 (100 Gbps) (Gbps) enable TimeStamps
SO_RCVBUF (auto tuning) enable TimeStamps

tcp timestamps ONY 7y L —T /Ny 7 7

tcp timestamps ONE&IX L — k

IW—V\(.‘,L-\* 7 gt At At A W\\/ A * /1"\4\‘,4\)/ ):.A—‘sy—HwM,\r */,«'-*\_m—‘—o—.—.-;a—em- //" 4\.* /
. \ # \'
| \

Al \/
Al 7\

. tcp_timestamps OFF#xk L — b

tcp timestamps OFFY 7w L —T7 /Xy 7 7

10 20 30 40 50 60 70 80 90 100
sec

110

A

SO_RCVBUF (MB)

A\
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ENFHEE) run#?2

server (port 1234) -> client (100 Gbps line) (SO_RCVBUF: auto: max 1 GB): TCP Timestamp

I I I I I data source 1 (100 Gbps) (Gbps) disable TimeStamlps — 60
SO_RCVBUF (auto tuning) disable TimeStamps ——
- data source 1 (100 Gbps) (Gbps) enable TimeStamps
SO_RCVBUF (auto tuning) enable TimeStamps
L N . =4 50
tcp timestampsONY 7Y L —T /XNy 7 7
- -1 40
tcp timestamps ON#xk L — b
- 4 30
prerak peeth i e W P \ pras
L ‘/,‘ \ | ,u \ ' | \ | ‘l\ T/ \r‘ ‘r >“
/ \ I X \/ | [
- H../‘L \\v*?\/ Y S| V*-W»WM bt - 20
[ tcp_timestamps OFFERIX L — b
L =4 10
tcp timestamps OFFY 7Y L —T /Xy 7 7
1 1 1 1 1 1 1 1 1 1 0
10 20 30 40 50 60 70 80 90 100 110

sec

A

SO_RCVBUF (MB)

A\
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tcp timestamps N1t

VT Ly =T Ny Ty

FEHNTE

setsockopt() C64MBIZt v b

RERICIE 2fED128MBAN Y fEND, 3EPH-TT A Y B,

server (port 1234) -> client (100 Gbps line) (SO_RCVBUF: auto: max 1 GB)

120 T T T T T T T T T T 120
data source 1 (100 Gbps) (Gbps) run 1 —+—
data source 1 (100 Gbps) (Gbps) run 1 ——
110 data source 1 (100 Gbps) (Gbps) run 1 ——+—
100 - 100
90
80 - - 80
70
a
Q 60 - - 60
[C]
50 'g\“,'\xx«*r*’\(*«*m’\é*w H/\**a&x*”\,@mo/\f BT VNI GREESE I ,(Wx-x****'\-xxx***
40 - - 40
30 -
20 - 20
10
0 1 1 1 1 1 1 1 1 1 1 0
10 20 30 40 50 60 70 80 90 100 110

sec

2023-05-24
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