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1. Overview

This report presents the lossless test results for the RS4243AS platform under Direct Attach
and Global Pause configurations. The test validates the platform‘s ability to maintain stable,
zero-packet-loss data transmission in high-throughput NVMe-oF storage environments.
Performance is evaluated using FIO workloads across single-port and dual-port setups with
24 NVMe SSDs. Results confirm that RS4243AS, with Global Pause properly configured,
delivers consistent sequential read and write performance with minimal fluctuation, making it
suitable for latency-sensitive and mission-critical storage applications.
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2. Test Environment

Dell PowerEdge R660

Intel Xeon Silver 4514Y*2

256GB (32GB*8)

2.8.2

SLOT1

Chassis: RS4243AS

ConnectX-6 Dx-MCX623106AN-CDAT (Firmware version: 22.43.4100)

Mellanox-MCP1600-C003 *2

SANDISK SN655 30.72TB *24

Product Information

30.72TB

Interface PCle Gend, NVMe 1.4

Performance®
6,800MB/s 6100M8/s

Wiite Latency (uS) 10 15 10 15 40

Data Sheet: Ultrastar DC SN655 NVMe SSD

Ubuntu 24.04 server (kernel:6.8.0-134)

MLNX OFED_LINUX-24.10-3.2.5.0-ubuntu24.04-x86_64.tgz

A Mellanox network card is connected to the RS4243AS chassis using two optical fibers.
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3. Lossless Network Setup Steps

3.1. NVMe-oF Controller (C2000) Configuration

1.  The NVMe-oF Controller's default CCMODE is 0; no need to configure it again.

[Congestion Control Mode) MI:

2. Setup C2000 port IP.

Open the HighPoint BMC interface, navigate to Hardware Status — NVMe-oF — Port Settings,
and configure the following settings:

1)  Select port: Select the port you want to configure for the C2000.

2) IPv4 Network Settings: Configure the IP settings for the C2000 port, as shown in the figure
below:

_ FPort Settings
Dashboard

Select Port

~ Porto

Inventory and LEDs

us
‘Sensor readings 1Pv4 Enable

Storage. Enabled

[ ] s

Operations - Dissbled

Seftings. 1Py Address

urity and access. v 192.1682.10

1Pva Subnet Mask

2552552550

1Py Gateway

192.1682.1

After configuring the IP settings for the two C2000 ports, the result is shown in the figure
below.

BJ Dashboard NVMe-oF Adapter Information
Logs
Model Name: 1K00031 Manufacturer: wdc

Hardware status
Version: A2000Tw_2.3.0 Backup

@ Version: A2000Tfw_2.3.0

System information.
ink Width: x16 Current Link Speed: Gen4

FRU information
Serial Number: CHUSI02424KZ3078
Inventory and LEDs

Sensor readings

Storage

= Network Ports

Operations

o PortID HostName MTUBytes IP Address(Origin)  IPv4 Gateway MACAddress  Health Cable Link Status  Speed  Protocol

‘Securlty and access R Port0 5000 192.168210(Stati)  192.1682.1 000cca12567c  OK Connected ~ Linkup 100Gbps  RoCE
Port1 - 5000 192168310( Static) 19216831 000cca12567d  OK Connected  Linkup. 100Gbps  RoCE
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3.2. Mellanox ConnectX-6 Dx Configuration

1. Download the official website .tgz driver file.
Link: https://network.nvidia.com/products/infiniband-drivers/linux/mlnx_ofed/
2. Copy the driver file to the host.
#cp MNX _OFED_LINUX-x-x.x.X.x-x86_64.tgz /home/test
3. Unzip the driver files on the host.
#tar zxvf MNX OFED_LINUX-x-Xx.X.X.x-x86_64.tgz
4. Install the driver from the directory where the driver files were extracted.

#./mInxofedinstall --add-kernel-support --with-nvmf --skip-repo

buntu24.04-ext/mlnxofedinstall —force

5. Create or edit the file /etc/modules-load.d/modules.conf to include the following:
#Mellanox nvmeOF
rdma_cm
ib_uverbs
rdma_ucm
nvme
nvme-rdma
ib_core
ib_cm
ib_umad
nvime_rdma

nvme_fabrics

GNU nano 7.2

/etc/modules-load.d/modules.conf *
d/

HighPoint Technologies, Inc


https://network.nvidia.com/products/infiniband-drivers/linux/mlnx_ofed/

RS4243AS Lossless Test Direct Attach Global Pause

6. Restart the driver.

#/etc/init.d/openibd restart

.5.0-ubuntu24.04-x86_64# /etc/init.d/openibd restart

7. Restart the host system.
#reboot
8. Check ibv_devices and make sure the Mellanox network adapter is in the list;

#ibv_devices

root@test: /home/test/MLNX_OFED_LINUX-24.16-3.2.5.0-ubuntu24.04-x86_64# ibv_devices
device node GUID

mlx5 0 e89e4903007c19c8
mlx5 1 €89e4903007c19c9
root@test:/home/test/MLNX OFED LINUX-24.16-3.2.5.0-ubuntu24.04-x86 64# []

HighPoint Technologies, Inc
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3.3. Ubuntu 24.04 OS Configuration

3.3.1. Enable Global Pause

1. Check current pause frame status of network ports.
#ethtool -a enp13s0fOnp0

#ethtool -a enp13s0flnp1l

-a enpl3sOtonpt
npo:

off
off
off

root@test: /home/test# ethtool -a enpl3s0flinpl
Pause parameters for enpl3s@finpi:
Autonegotiate: off

off

off

Note: enp13s0fOnp0 and enp13s0flnpl are two physical ports of the same Mellanox NIC.
2. Turn on RX and TX.
#ethtool -A enp13s0fOnp0 rx on tx on

#ethtool -A enp13s0flnp1 rx on tx on

root@test:/home/test# ethtool -A enpl3s0fOnp® rx on tx on
root@test:/home/test# ethtool -A enpl3s0flnpl rx on tx on

3. Verify Global Pause configuration takes effect.
#ethtool -a enp13s0fOnp0
#ethtool -a enp13s0f1np1

root@test:/home/test# ethtool -a enp13s0fOnpo
Pause parameters for enp13s0fOnp0:

[

root@test:/home/test# ethtool -a enp13s0finpl
Pause parameters for enpl3s0flnpl:

ik}
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3.3.2. Limit CPU states to 0 and 1

1. Check the default state of CPU states.
#cat /sys/devices/system/cpu/cpul/cpuidle/state*/name

#cat /sys/devices/system/cpu/cpul/cpuidle/state*/disable

root@test:/home/test/0F Deploy# cat /sys/devices/system/cpu/cpu@/cpuidle/state*/name

2. Edit the file /etc/default/grub and add the parameters "intel_idle.max_cstate=1
processor.max_cstate=1".

/etc/default/grub *

GNU nano 7.2
# If you ch update-grub

e options in this
fiqura

tion

GRUB_DEFAULT: anced options for UbuntusUbuntu, with Linux 6.8.0-134-generic"
GRUB_TIMEOUT. E=hidden

al termina
hich y

00t=UUID=xxx" parameter to Linux

ery mode menu entries

Help B write out BE where Is Cut B Execute ocation E Undo [l Set Mark
{]

X Exit i Read File & Replace ol Paste & Justify o0 To Line Redo 8 Copy

root@test:/home/test/0F_Deploy# nano /etc/default/grub
root@test:/home/test/0F_Deploy# update-grub

Sourcing file " /etc/default/grub’

Generating grub configuration file

Found linux image: /boot/vmlinuz-6 0-134-generic
Found initrd umage: /boot/initrd.1 134-generic

Found linux image: /boot/vmlinuz .0-31-generic

Found initrd umage: /boot/initrd.umg-6.8.0-31-gener1ic

Warning: os-prober will not be executed to detect other bootable partitions.
Systems on them will not be added to the GRUB boot configuration.

Check GRUB_DISABLE_0S_PROBER documentation entry.

Adding boot menu entry for UEFI Firmware Settings

d

root@test:/home/test/0F Deploy#

4.  Verify C-states configuration takes effect.
#cat /sys/devices/system/cpu/cpul/cpuidle/state*/name

#cat /sys/devices/system/cpu/cpul/cpuidle/state*/disable

root@test:/home/test# cat /sys/devices/system/cpu/cpud/cpuidle/state*/name
POLL

(Eal

root@test:/home/test# cat /sys/devices/system/cpu/cpu®/cpuidle/state*/disable

root@test:/home/test# [j

HighPoint Technologies, Inc



RS4243AS Lossless Test Direct Attach Global Pause

3.3.3. Switch to latency-performance mode

1. Install the tuned tool.

#apt install tuned

root@test:/home/test# apt wnstall tuned
Reading package lists... Done
Building dependency tree... Done

Reading state wnformation... Done

tuned is already the newest version (2.21.0-1lubuntu2).

© upgraded, © newly installed, © to remove and 152 not upgraded.
root@test:/home/test#

2. Switch to latency-performance mode.
#tuned-adm profile latency-performance

root@test:/home/test# tuned-adm profile latency-performance
root@test:/home/test# |J

3. Confirm that the latency-performance mode is set successfully.

#tuned-adm active

root@test:/home/test# tuned-adm active
Current active profile: latency-performance
root@test:

3.3.4. Set up network card port information

1. Check Mellanox network card port information.

#ip link show

root@test:/home/test# ip link show

1: lo: <LOOPBACK,UP,LOWER | mtu 6 qdisc nogueue state UNKNOWN mode DEFAULT group default glen 1000
link/loopback

2: eno <BROADCAST, MU UP,LOWER UP> mtu 1500 qdisc mg state UP mode DEFAULT group default glen 1000
link/ether brd ff f
altname

3: eno8403: <NO 0. U tu 1500 gdisc mq state DOWN mode DEFAULT group default glen 1600
1link/ether br f
altname

: enpli3sefer ,MULTIC u 4500 qdisc mq state UP mode DEFAULT group default glen 1000

link/ether br

T oeny finpl: <BROADC ULTIC mtu 4500 qdisc mq state UP mode DEFAULT group default qlen 1006
link/ether b f
root@test:/home/test# I

2. Edit Mellanox NIC port information.
#nano /etc/netplan/01-netconfig.yaml

Edit the text in the image below:

GNU nano 7.2 /etc/netplan/01-netconfig. yaml

etwork:
version: 2
renderer: networkd
ethernets:
enp13s0fOnpo:

mtu: 4500
enp13s0finpl:
addresses:
- 192.1 3.20/24
mtu: 4500

HighPoint Technologies, Inc
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4. FIO Test

4.1. Connect the SSDs

Note: NQN, target [P address, service port and queue- count in above example are for

reference only. Please apply parameters according to your real deployment.

1. NVMe-oF Controller-Portl: Connect to the test storage at IP 192.168.2.10

#nvme connect -t rdma -n nqn.2015-09.com.wdc:nvme.1 -a 192.168.2.10 -s 4420

queues=16

#nvme connect -t rdma -n nqn.2015-09.com.wdc:nvme.2 -a 192.168.2.10 -s 4420

queues=16

#nvme connect -t rdma -n nqn.2015-09.com.wdc:nvme.3 -a 192.168.2.10 -s 4420

queues=16

#nvme connect -t rdma -n nqn.2015-09.com.wdc:nvme.4 -a 192.168.2.10 -s 4420

queues=16

#nvme connect -t rdma -n nqn.2015-09.com.wdc:nvme.5 -a 192.168.2.10 -s 4420

queues=16

#nvme connect -t rdma -n nqn.2015-09.com.wdc:nvme.6 -a 192.168.2.10 -s 4420

queues=16

#nvme connect -t rdma -n nqn.2015-09.com.wdc:nvme.7 -a 192.168.2.10 -s 4420

queues=16

#nvme connect -t rdma -n nqn.2015-09.com.wdc:nvme.8 -a 192.168.2.10 -s 4420

queues=16

#nvme connect -t rdma -n nqn.2015-09.com.wdc:nvme.9 -a 192.168.2.10 -s 4420

queues=16

#nvme connect -t rdma -n nqn.2015-09.com.wdc:nvme.10 -a 192.168.2.10 -s 4420

queues=16

#nvme connect -t rdma -n nqn.2015-09.com.wdc:nvme.11 -a 192.168.2.10 -s 4420

queues=16

#nvme connect -t rdma -n nqn.2015-09.com.wdc:nvme.12 -a 192.168.2.10 -s 4420

queues=16

root@test:/home/test# nvme connect
2

nvme connect -t rdma -n
nvme connect -t rdma -n
nvme connect -t rdma -n
connect -t rdma -n
connect -t rdma -n
connect -t rdma -n
connect -t rdma -n
connect -t rdma -n
connect -t rdma -n
connect -t rdma -n
connect -t rdma -n
connecting to device: nvmel
connecting to device: nvme2
connecting to device: nvme3
connecting to device: nvme4
connecting te device: nvmeb
connecting te device: nvme6
connecting te device: nvme7
connecting to device: nvmes
connecting to device: nvme9
connecting to device: nvme1@
connecting to device: nvmelt
connecting to device: nvmel2
root@test:/home/test# [I

-t rdma -
.com.wdc:
09.com.wdc:
-com.wdc:

com.wdc :
om . wdc :

-com.wdc:
-com.wdc:
-com.wdc:

2.  NVMe-oF Controller-Port2:

HighPoint Technologies, Inc

nvme.
nvme.
nvme.
nvme.
nvme. 6
nvme.
nvme.
nvme.
:nvme. 10
:nvme.
tnvme. 12

4420 —nr-1io-queues=16
6

Connect to the test storage at IP 192.168.3.10

--nr-io-

--nr-io-

--nr-io-

--nr-io-

--nr-io-

--nr-io-

--nr-io-

--nr-io-

--nr-io-

--nr-io-

--nr-io-

--nr-io-
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#nvme connect -t rdma -n nqn.2015-09.com.wdc:nvme.13 -a 192.168.3.10 -s 4420
queues=16

#nvme connect -t rdma -n nqn.2015-09.com.wdc:nvme.14 -a 192.168.3.10 -s 4420
queues=16

#nvme connect -t rdma -n nqn.2015-09.com.wdc:nvme.15 -a 192.168.3.10 -s 4420
queues=16

#nvme connect -t rdma -n nqn.2015-09.com.wdc:nvme.16 -a 192.168.3.10 -s 4420
queues=16

#nvme connect -t rdma -n nqn.2015-09.com.wdc:nvme.17 -a 192.168.3.10 -s 4420
queues=16

#nvme connect -t rdma -n nqn.2015-09.com.wdc:nvme.18 -a 192.168.3.10 -s 4420
queues=16

#nvme connect -t rdma -n nqn.2015-09.com.wdc:nvme.19 -a 192.168.3.10 -s 4420
queues=16

#nvme connect -t rdma -n nqn.2015-09.com.wdc:nvme.20 -a 192.168.3.10 -s 4420
queues=16

#nvme connect -t rdma -n nqn.2015-09.com.wdc:nvme.21 -a 192.168.3.10 -s 4420
queues=16

#nvme connect -t rdma -n nqn.2015-09.com.wdc:nvme.22 -a 192.168.3.10 -s 4420
queues=16

#nvme connect -t rdma -n nqn.2015-09.com.wdc:nvme.23 -a 192.168.3.10 -s 4420
queues=16

#nvme connect -t rdma -n nqn.2015-09.com.wdc:nvme.24 -a 192.168.3.10 -s 4420
queues=16

root@test:/home/test# nvme c : . 1 4420 -—nr-1io-g
connect -t rdma 15-09 .wdc:nvme. 14 1 1€ s e 16
> connect -t rdma .wdc:nvme. 1 e
connect -t rdma .wdc:nvme.
connect -t rdma .com.wdc:nvme.
> connect -t rdma .com.wdc:nvme.
connect -t rdma .com.wdc:nvme.
connect -t rdma ©9. com.wdc :nvme.20
connect -t rdma 09.com.wdc :nvme
connect -t rdma 9. com.wdc :nvme
connect -t rdma ©9.com.wdc :nvme
connect -t rdma 0 09.com.wdc:nvme. s 4420
connecting to device: 3
connecting to device:
connecting to device:
connecting to device:
connecting to device:
connecting to device:
connecting to device: nvmel9
connecting to device: nvme20
connecting to device: nvme21
connecting to device: nvme22
connecting to device: nvme23
connecting to device: nvme24

3. List NVMe devices with verbose details.

#nvme list -v

nqn. 201
ngn. 261

HighPoint Technologies, Inc

--nr-io-

--nr-io-

--nr-io-

--nr-io-

--nr-io-

--nr-io-

--nr-io-

--nr-io-

--nr-io-

--nr-io-

--nr-io-

--nr-io-
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slot

nvmeini
3 nume16nt
nvmelinl
vme12nl
vme13n1
nvme14nl
vme1Sni
el16nl

e17r

BIESP7Y7
BIESP7Y7

0
t
t
t
t
t
t
t
t
t
t
t
t
t
t
t
t
t
t
t
t
t
t
t
t

nvmednl /de ) ) ) nvmed
nvmelOnl ionl © 5 i nvmel1e
nvmelinl ) Z 4 nvmell
2 2 E nvmel2
nvmel3nl 3 ) E 3 0 nvmel3
nvmeldnl ) E 3 0 nvmeld
) E nwvmels
nvmel6
nwvmel7
nvmel.
nvm
nvmel
nwvm
nwvm
nwvm
nwvm
nwme24
nvme2
nvme3
nvmed
nvmeS
nvme6
nvme7
nvmes
nvmes

nvme7nl
nvmesnl

FaE T A

4.2. Format the SSDs

Command to format target device as ext4 filesystem.
#mkfs.ext4 -F /dev/nvmeXnY

Example: mkfs.ext4 -F /dev/nvmelnl

root@test:/home/test# mkfs.extd -F /dev/nvmelnl

mke2fs 1.47.0 (5-Feb-2023)

Discarding device blocks: done

Creating filesystem with 7500000000 4k blocks and 468750336 inodes

Filesystem UUID: 093e587c-dble-4618-9457-7b2cad2b4b0f

Superblock backups stored on blocks:
32768, 98304, 163840, 229376, 294912, 819200, 884736, 1605632, 2654208,
4096000, 7962624, 11239424, 20480000, 23887872, 71663616, 78675968,
102400000, 214990848, 512000000, 550731776, 644972544, 1934917632,
2560000000, 3855122432, 5804752896

Allocating group tables: done

Writing inode tables: done

Creating journal (262144 blocks): done

Writing superblocks and filesystem accounting information: done

root@test:/home/test# [J

Note: nvmeXnY: Target NVMe raw disk; X=controller ID, Y=namespace ID.

HighPoint Technologies, Inc
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4.3. FIO Test Scripts

4.3.1. Single-port test scripts

® NVMe-oF Controller-Port 1
B Sequential Read

# fio --time_based --runtime=300 --loops=1 --direct=1 --rw=read --
unified_rw_reporting=0 --refill_buffers --random_generator=tausworthe64 --
norandommap --randrepeat=0 --ioengine=libaio --bs=131072 --iodepth=16 --numjobs=1
--group_reporting --size=100% --offset=0% --name=""Job 1" --filename=/dev/nvmelnl -
-name="Job 2" --filename=/dev/nvme2n1 --name=""Job 3" --filename=/dev/nvme3nl --
name="Job 4" --filename=/dev/nvme4nl --name="Job 5" --filename=/dev/nvmeSn1 --
name="Job 6" --filename=/dev/nvme6nl --name="Job 7" --filename=/dev/nvme7nl --
name="Job 8" --filename=/dev/nvme8nl --name="Job 9" --filename=/dev/nvme9In1 --
name="Job 10" --filename=/dev/nvmel10n1l --name="Job 11" --
filename=/dev/nvmellnl --name="Job 12" --filename=/dev/nvmel2nl

ev/nvme5n1 i . 1 —na i am ane=/dev/nvmesn1
ev/nvmean1 ev/nvme10 3 a 2 name=/dev/nvme12

b 1: (g

, iodepth=16
, iodepth=16

[R(12)][21.0%][r=11.4GiB/s][r=93.1k IOPS][eta 03m:57s]

B Sequential Write

# fio --time_based --runtime=300 --loops=1 --direct=1 --rw=write --
unified_rw_reporting=0 --refill_buffers --random_generator=tausworthe64 --
norandommap --randrepeat=0 --ioengine=libaio --bs=131072 --iodepth=16 --numjobs=1
--group_reporting --size=100% --offset=0% --name="Job 1" --filename=/dev/nvmelnl -
-name="'Job 2" --filename=/dev/nvme2n1 --name=""Job 3" --filename=/dev/nvme3nl --
name="Job 4" --filename=/dev/nvme4nl --name="Job 5" --filename=/dev/nvmeSn1 --
name="Job 6" --filename=/dev/nvme6nl --name="Job 7" --filename=/dev/nvme7nl1 --
name="Job 8" --filename=/dev/nvme8nl --name="Job 9" --filename=/dev/nvme9In1 --
name="Job 10" --filename=/dev/nvmel10n1 --name="Job 11" --
filename=/dev/nvmellnl --name="Job 12" --filename=/dev/nvmel2nl

lev/nvme8n1
dev/nvme1:

rw=urite,
: rwewrite

(T) 128KiB
(T) 128KiB
, (T) 128KiB-

b ) 1 28KiB-
rw=write, bs=(R) 128KiB-128KiB, (W) 128KiB (T) 128KiB-1:

sses
): [W(12)][21.7%][w=11.461B/s][w=93.4k IOPS][eta 03m:55s]

® NVMe-oF Controller-Port 2
B Sequential Read

# fio --time_based --runtime=300 --loops=1 --direct=1 --rw=read --
unified_rw_reporting=0 --refill_buffers --random_generator=tausworthe64 --

HighPoint Technologies, Inc 13
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norandommap --randrepeat=0 --ioengine=libaio --bs=131072 --iodepth=16 --numjobs=1

--group_reporting --size=100% --offset=0% --name="Job 13" --
filename=/dev/nvmel13nl --name="Job 14" --filename=/dev/nvme14n1 --name=""Job
15" --filename=/dev/nvmel5n1 --name="Job 16" --filename=/dev/nvmel6nl --
name="Job 17" --filename=/dev/nvmel7nl --name="Job 18" --
filename=/dev/nvmel18nl --name="Job 19" --filename=/dev/nvme19n1 --name=""Job
20" --filename=/dev/nvme20n1 --name="Job 21" --filename=/dev/nvme21nl --
name="Job 22" --filename=/dev/nvme22nl --name="Job 23" --
filename=/dev/nvme23nl --name="Job 24" --filename=/dev/nvme24nl

“bs=(

R)
R)

(T)

processes
12): [R(12)1[26.7%][r=11.461B/s][r=93.0k I0PS][eta ©3m:58s]

B Sequential Write

# fio --time_based --runtime=300 --loops=1 --direct=1 --rw=write --
unified_rw_reporting=0 --refill_buffers --random_generator=tausworthe64 --

norandommap --randrepeat=0 --ioengine=libaio --bs=131072 --iodepth=16 --numjobs=1

--group_reporting --size=100% --offset=0% --name="Job 13" --
filename=/dev/nvmel13nl --name="Job 14" --filename=/dev/nvme14nl --name=""Job
15" --filename=/dev/nvmel5n1 --name="Job 16" --filename=/dev/nvmel6nl --
name="Job 17" --filename=/dev/nvmel7n1 --name="Job 18" --
filename=/dev/nvme18nl --name="Job 19" --filename=/dev/nvme19n1 --name=""Job
20" --filename=/dev/nvme20n1 --name="Job 21" --filename=/dev/nvme21nl --
name="Job 22" --filename=/dev/nvme22n1l --name="Job 23" --
filename=/dev/nvme23nl --name="Job 24" --filename=/dev/nvme24nl

/test# fio —time b

f ilename=/d
W) 128KiB-
128KiB- 8
128KiB- KiB-128KiB, ioengin
128KiB- KiB-128KiB, ioengin

a
@
i@
-1
i
k@

) , iodepth=16
) 128KiB-128K1B, 8K1B-128K1B, (T) 128Kil , iodepth=16

5 ocesses
s: 12 (f=12): [W(12)][64.0%][w=11.461B/s][w=93.4k I0PS][eta 01m:48s]

4.3.2. Dual-port test scripts

® Sequential Read

#fio --time_based --runtime=300 --loops=1 --direct=1 --rw=read --unified_rw_reporting=0 --

refill_buffers --random_generator=tausworthe64 --norandommap --randrepeat=0 --
ioengine=libaio --bs=131072 --iodepth=16 --numjobs=1 --group_reporting --size=100% --
offset=0% --name=""Job 1" --filename=/dev/nvmelnl --name="Job 2" --
filename=/dev/nvme2nl --name="Job 3" --filename=/dev/nvme3nl --name="Job 4" --
filename=/dev/nvme4nl --name="Job 5" --filename=/dev/nvmeSn1 --name="Job 6" --
filename=/dev/nvme6n1 --name="Job 7" --filename=/dev/nvme7n1 --name="Job 8" --
filename=/dev/nvme8nl --name="Job 9" --filename=/dev/nvme9nl --name="Job 10" --
filename=/dev/nvmel0nl1 --name="Job 11" --filename=/dev/nvmellnl --name="Job 12" --

filename=/dev/nvmel2n1 --name="Job 13" --filename=/dev/nvmel13nl --name="Job 14" --

HighPoint Technologies, Inc
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filename=/dev/nvmel4nl --name="Job 15"
filename=/dev/nvmel6nl --name="Job 17"
filename=/dev/nvmel18n1l --name="Job 19"
filename=/dev/nvme20n1 --name="Job 21"
filename=/dev/nvme22n1l --name="Job 23"
filename=/dev/nvme24n1

--filename=/dev/nvmel5n1
--filename=/dev/nvmel7n1
--filename=/dev/nvme19n1
--filename=/dev/nvme21nl
--filename=/dev/nvme23n1l

--name="Job 16" -
--name="Job 18" -
--name="Job 20"
--name="Job 22"
--name="Job 24" -

lev/nvmedn1

lev/nvme8n1

/nvme12n1
dev/nvme13n1

nane=/dev/nvme17n1

dev/nvme21n1 —nan

Job 22" —filename=/dev/nvm

ru=read, bs= (R) 128K1B- 126|\1B,

(T) 128KiB-128KiB,
(T) 128KiB-128KiB,
128K1B,

ioengine=libaio,
ioengine=libato,

(T) 128KiB- 1oengine=libaio,

» (T) 128KiB 1>:.>\\B
(T) 128KiB-128KiB,
(W) 128KiB-128KiB, (T) 128KiB-128KiB,
128KiB, (T) 128KiB-128KiB,
128KiB, (T) 128KiB-128K1iB,
128KiB, (T) 128KiB-128KiB,
KiB, (T) 128KiB-128KiB,
KiB, (T) 128KiB-128Ki8,
28KiB,
28KiB,

R) 12 K1B-128K1iB,
R) 1)15K\b-1/dK\
R) 128KiB-
R) 128KiB-128K1iB,
R) 128KiB-128K1iB,
R) 128KiB-128K1iB,
R) 128KiB-128KiB,
{odepth=16
iodepth=16
iodepth=16
, iodepth=16
iodepth=16

, (W) 128KiB-128KiB, (T) 128KiB
, (W) 128KiB-128KiB, (T) 128KiB-128KiB,
(W) 128KiB-128KiB, (T) 128KiB-128KiB,

R) 128KiB-128KiB, (W) 128K{B-128KiB, (T) 128KiB-128K1B,

iodepth=16
processes
24) [R(24)][9

3%][r=19.66iB/s][r=160k I0PS][eta 06m:02s]

Sequential Write

#fio --time_based --runtime=300 --loops=1 --direct=1 --rw=write --unified_rw_reporting=0 --
refill_buffers --random_generator=tausworthe64 --norandommap --randrepeat=0 --
ioengine=libaio --bs=131072 --iodepth=16 --numjobs=1 --group_reporting --size=100%
offset=0% --name="Job 1" --filename=/dev/nvmelnl --name="Job 2" --
filename=/dev/nvme2nl --name="Job 3" --filename=/dev/nvme3nl --name="Job 4" --
filename=/dev/nvme4n1 --name="Job 5" --filename=/dev/nvme5n1 --name="Job 6" --
filename=/dev/nvme6n1 --name="Job 7" --filename=/dev/nvme7n1 --name="Job 8" --
filename=/dev/nvme8nl --name="Job 9" --filename=/dev/nvme9nl --name="Job 10"
filename=/dev/nvmel0nl --name="Job 11" --filename=/dev/nvmellnl

--name="Job 12"

filename=/dev/nvmel2nl --name="Job 13"
filename=/dev/nvmel4nl --name="Job 15"
filename=/dev/nvmel6nl --name="Job 17"
filename=/dev/nvmel18n1 --name="Job 19"
filename=/dev/nvme20n1 --name="Job 21"

--filename=/dev/nvme13n1
--filename=/dev/nvmel5n1
--filename=/dev/nvmel7n1
--filename=/dev/nvme19n1
--filename=/dev/nvme21nl

--name="Job 14"
--name="Job 16"
--name="Job 18"
--name="Job 20"
--name="Job 22"

filename=/dev/nvme22n1 --name="Job 23"
filename=/dev/nvme24n1

--filename=/dev/nvme23n1 --name="Job 24"

T e
64

e nmeints

dev/nvme5n1 —n.
dev/nvmedn1 —nam:
enane=/dev/nvme13nt
™ a EV/

/dev/nvme3n1
/dcv/nvm=7|\1

Filenane=/dev/nvme2

"Job 24" —filena ev/nvme24

128K1B-128KiB, (T) 128KiB-128K1iB,
128KiB-128KiB, (T) 128KiB-128KiB,
128KiB-128KiB, (T) B-128K1B,
128K{B-128K1B, (T) 128K{B-128KiB,
128K{B-128K1B, (T) 128K{B-128KiB,
128K{B-128K1B, (T) 128K{B-128KiB,
128K{B-128K1B, (T) 128K{B-128KiB,
128K{B-128K1B, (T) 128K{B-128KiB,
128K{B-128K1B, (T) 128K{B-128KiB,
128KiB-128KiB, (T)

128K{B-12 (T)

128K1B-12

128K1B-

1AUA\B

ioengin
1oengin

ioengin
rw=write,

rw=write,
rw=write,

rw=write,
rw=write, bs
rw=write, b:
b.

R) 128KiB-128KiB, (W)
R) 128KiB-128KiB, (W)
(R) 128K{B-128KiB,
(R) 128KiB-128KiB,
(R) 128K{B-128KiB,
(R) 128K1iB-128K1B,
(R) 128KiB-128KiB,
(R) 128KiB-128KiB,
rw=write, bs=(R) 128KiB-128KiB,
rw=write, bs=(R) 128KiB-128KiB,
rw=write, bs=(R) 128KiB-128K1B,
rw=write, (R) 128KiB-128K1B,
rw=write, bs=(R) 128KiB-128K1iB,
rw=urite, bs=(R) K
rw=urite, bs=(R)
rw=write, bs=(R)
rw=write, bs=(R

128KiB, (T) 128KiB-128KiB,
128K1B-128K1B, (T) 128KiB-128KiB,
128KiB-128KiB, (T) 128KiB-128KiB,
128K1B-128K1B, (T) 128KiB-128KiB,
128K1B-128K1B, (T) 128KiB-128K1iB,
128K1B-128K1B, (T) 128KiB-128KiB,
128KiB-128K1B, (T) 128KiB-128K1iB,
KB-128K1B, (wv 128KiB-128KiB, (T) 128KiB-128K1iB,

ioengine=libaio, iodep

ing 24 processes
24

=24): [W(24)][90.0%][w=17.361B/s][w=142k T0PS][eta 00m:30s]
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4.4. Performance Summary

Notes:

During testing, we used 24 SSDs, with 12 drives connected to each port.
One cycle consists of Formatting — Read Test — Write Test.

FIO read workload duration: 5 minutes (300 seconds)

FIO write workload duration: 5 minutes (300 seconds)

4.4.1. Single-port test results

1 12.2 GB/s 12.2 GB/s

4.4.2. Dual-port test results

1 21 GB/s 17.5 GB/s
2 21 GB/s 17.5 GB/s
3 20.9 GB/s 17.1 GB/s

HighPoint Technologies, Inc
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