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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
Motherboard Dell PowerEdge R660

CPU Intel Xeon Silver 4514Y*2

Memory 256GB (32GB*8)

BIOS 2.8.2

SLOT SLOT1

Product Chassis: RS4243AS

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

Cable Mellanox-MCP1600-C003 *2

SSD SANDISK SN655 30.72TB *24

SSD Performance

Data Sheet: Ultrastar DC SN655 NVMe SSD

OS Ubuntu 24.04 server (kernel:6.8.0-134)

Mellanox Driver MLNX_OFED_LINUX-24.10-3.2.5.0-ubuntu24.04-x86_64.tgz

Connection method AMellanox network card is connected to the RS4243AS chassis using two optical fibers.

https://documents.sandisk.com/content/dam/asset-library/en_us/assets/public/western-digital/product/data-center-drives/ultrastar-nvme-series/data-sheet-ultrastar-dc-sn655.pdf


RS4243AS Lossless Test Direct Attach Global Pause

HighPoint Technologies, Inc 4

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.

2. Set up 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:

After configuring the IP settings for the two C2000 ports, the result is shown in the figure
below.
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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-x.x.x.x-x86_64.tgz

4. Install the driver from the directory where the driver files were extracted.

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

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

nvme_rdma

nvme_fabrics

https://network.nvidia.com/products/infiniband-drivers/linux/mlnx_ofed/
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6. Restart the driver.

#/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
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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 enp13s0f0np0

#ethtool -a enp13s0f1np1

Note: enp13s0f0np0 and enp13s0f1np1 are two physical ports of the same Mellanox NIC.

2. Turn on RX and TX.

#ethtool -A enp13s0f0np0 rx on tx on

#ethtool -A enp13s0f1np1 rx on tx on

3. Verify Global Pause configuration takes effect.

#ethtool -a enp13s0f0np0

#ethtool -a enp13s0f1np1
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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/cpu0/cpuidle/state*/name

#cat /sys/devices/system/cpu/cpu0/cpuidle/state*/disable

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

3. Run update-grub to update the GRUB bootloader.

4. Verify C-states configuration takes effect.

#cat /sys/devices/system/cpu/cpu0/cpuidle/state*/name

#cat /sys/devices/system/cpu/cpu0/cpuidle/state*/disable



RS4243AS Lossless Test Direct Attach Global Pause

HighPoint Technologies, Inc 9

3.3.3. Switch to latency-performance mode

1. Install the tuned tool.

#apt install tuned

2. Switch to latency-performance mode.

#tuned-adm profile latency-performance

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

#tuned-adm active

3.3.4. Set up network card port information

1. Check Mellanox network card port information.

#ip link show

2. Edit Mellanox NIC port information.

#nano /etc/netplan/01-netconfig.yaml

Edit the text in the image below:
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4. FIO Test

4.1. Connect the SSDs

Note: NQN, target IP 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-Port1: 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 --nr-io-
queues=16

#nvme connect -t rdma -n nqn.2015-09.com.wdc:nvme.2 -a 192.168.2.10 -s 4420 --nr-io-
queues=16

#nvme connect -t rdma -n nqn.2015-09.com.wdc:nvme.3 -a 192.168.2.10 -s 4420 --nr-io-
queues=16

#nvme connect -t rdma -n nqn.2015-09.com.wdc:nvme.4 -a 192.168.2.10 -s 4420 --nr-io-
queues=16

#nvme connect -t rdma -n nqn.2015-09.com.wdc:nvme.5 -a 192.168.2.10 -s 4420 --nr-io-
queues=16

#nvme connect -t rdma -n nqn.2015-09.com.wdc:nvme.6 -a 192.168.2.10 -s 4420 --nr-io-
queues=16

#nvme connect -t rdma -n nqn.2015-09.com.wdc:nvme.7 -a 192.168.2.10 -s 4420 --nr-io-
queues=16

#nvme connect -t rdma -n nqn.2015-09.com.wdc:nvme.8 -a 192.168.2.10 -s 4420 --nr-io-
queues=16

#nvme connect -t rdma -n nqn.2015-09.com.wdc:nvme.9 -a 192.168.2.10 -s 4420 --nr-io-
queues=16

#nvme connect -t rdma -n nqn.2015-09.com.wdc:nvme.10 -a 192.168.2.10 -s 4420 --nr-io-
queues=16

#nvme connect -t rdma -n nqn.2015-09.com.wdc:nvme.11 -a 192.168.2.10 -s 4420 --nr-io-
queues=16

#nvme connect -t rdma -n nqn.2015-09.com.wdc:nvme.12 -a 192.168.2.10 -s 4420 --nr-io-
queues=16

2. NVMe-oF Controller-Port2: Connect to the test storage at IP 192.168.3.10
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#nvme connect -t rdma -n nqn.2015-09.com.wdc:nvme.13 -a 192.168.3.10 -s 4420 --nr-io-
queues=16

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

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

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

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

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

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

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

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

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

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

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

3. List NVMe devices with verbose details.

#nvme list -v
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4.2. Format the SSDs

Command to format target device as ext4 filesystem.

#mkfs.ext4 -F /dev/nvmeXnY

Example: mkfs.ext4 -F /dev/nvme1n1

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

4.3.1. Single-port test scripts

 NVMe-oF Controller-Port 1

 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/nvme1n1 -
-name="Job 2" --filename=/dev/nvme2n1 --name="Job 3" --filename=/dev/nvme3n1 --
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/nvme8n1 --name="Job 9" --filename=/dev/nvme9n1 --
name="Job 10" --filename=/dev/nvme10n1 --name="Job 11" --
filename=/dev/nvme11n1 --name="Job 12" --filename=/dev/nvme12n1

 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/nvme1n1 -
-name="Job 2" --filename=/dev/nvme2n1 --name="Job 3" --filename=/dev/nvme3n1 --
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/nvme8n1 --name="Job 9" --filename=/dev/nvme9n1 --
name="Job 10" --filename=/dev/nvme10n1 --name="Job 11" --
filename=/dev/nvme11n1 --name="Job 12" --filename=/dev/nvme12n1

 NVMe-oF Controller-Port 2

 Sequential Read

# fio --time_based --runtime=300 --loops=1 --direct=1 --rw=read --
unified_rw_reporting=0 --refill_buffers --random_generator=tausworthe64 --
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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/nvme13n1 --name="Job 14" --filename=/dev/nvme14n1 --name="Job
15" --filename=/dev/nvme15n1 --name="Job 16" --filename=/dev/nvme16n1 --
name="Job 17" --filename=/dev/nvme17n1 --name="Job 18" --
filename=/dev/nvme18n1 --name="Job 19" --filename=/dev/nvme19n1 --name="Job
20" --filename=/dev/nvme20n1 --name="Job 21" --filename=/dev/nvme21n1 --
name="Job 22" --filename=/dev/nvme22n1 --name="Job 23" --
filename=/dev/nvme23n1 --name="Job 24" --filename=/dev/nvme24n1

 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/nvme13n1 --name="Job 14" --filename=/dev/nvme14n1 --name="Job
15" --filename=/dev/nvme15n1 --name="Job 16" --filename=/dev/nvme16n1 --
name="Job 17" --filename=/dev/nvme17n1 --name="Job 18" --
filename=/dev/nvme18n1 --name="Job 19" --filename=/dev/nvme19n1 --name="Job
20" --filename=/dev/nvme20n1 --name="Job 21" --filename=/dev/nvme21n1 --
name="Job 22" --filename=/dev/nvme22n1 --name="Job 23" --
filename=/dev/nvme23n1 --name="Job 24" --filename=/dev/nvme24n1

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/nvme1n1 --name="Job 2" --
filename=/dev/nvme2n1 --name="Job 3" --filename=/dev/nvme3n1 --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/nvme8n1 --name="Job 9" --filename=/dev/nvme9n1 --name="Job 10" --
filename=/dev/nvme10n1 --name="Job 11" --filename=/dev/nvme11n1 --name="Job 12" --
filename=/dev/nvme12n1 --name="Job 13" --filename=/dev/nvme13n1 --name="Job 14" --



RS4243AS Lossless Test Direct Attach Global Pause

HighPoint Technologies, Inc 15

filename=/dev/nvme14n1 --name="Job 15" --filename=/dev/nvme15n1 --name="Job 16" --
filename=/dev/nvme16n1 --name="Job 17" --filename=/dev/nvme17n1 --name="Job 18" --
filename=/dev/nvme18n1 --name="Job 19" --filename=/dev/nvme19n1 --name="Job 20" --
filename=/dev/nvme20n1 --name="Job 21" --filename=/dev/nvme21n1 --name="Job 22" --
filename=/dev/nvme22n1 --name="Job 23" --filename=/dev/nvme23n1 --name="Job 24" --
filename=/dev/nvme24n1

 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/nvme1n1 --name="Job 2" --
filename=/dev/nvme2n1 --name="Job 3" --filename=/dev/nvme3n1 --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/nvme8n1 --name="Job 9" --filename=/dev/nvme9n1 --name="Job 10" --
filename=/dev/nvme10n1 --name="Job 11" --filename=/dev/nvme11n1 --name="Job 12" --
filename=/dev/nvme12n1 --name="Job 13" --filename=/dev/nvme13n1 --name="Job 14" --
filename=/dev/nvme14n1 --name="Job 15" --filename=/dev/nvme15n1 --name="Job 16" --
filename=/dev/nvme16n1 --name="Job 17" --filename=/dev/nvme17n1 --name="Job 18" --
filename=/dev/nvme18n1 --name="Job 19" --filename=/dev/nvme19n1 --name="Job 20" --
filename=/dev/nvme20n1 --name="Job 21" --filename=/dev/nvme21n1 --name="Job 22" --
filename=/dev/nvme22n1 --name="Job 23" --filename=/dev/nvme23n1 --name="Job 24" --
filename=/dev/nvme24n1
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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

4.4.2. Dual-port test results

Test No. Sequential-read

Performance value

Sequential-write

Performance value

1 12.2 GB/s 12.2 GB/s

Test No. Sequential-read

Performance value

Sequential-write

Performance value

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
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