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Solution Brief

NVMe® Fabric Data Center Solutions with Western Digital and ATTO

Test Environment

Western Digital OpenFlex® Data24-4140

Two Dell® R750 Servers with Intel® Xeon® Gold
6354 CPUs

Two ATTO FastFrame N412
Eight DapuStor X2900P SSDs

Highlights

Two 100Gb ports

RoCEv2

PFC and ECN

SR-I0OV

Includes ATTO360™ NIC management suite

Includes ATTOView monitoring and analysis
suite

Western Digital testing demonstrated over 20
Gigabytes/second of read and write bandwidth

High-Performance Ethernet Connectivity for Data-
Intensive Workloads

ATTO’s FastFrame™ 4th Generation Network Interface Cards deliver high-speed
Ethernet connectivity with line speeds up to 100GbE and ultra-low latency as low as
1us. Engineered for demanding, data-intensive environments, these adapters support
critical workloads including Al/ML, high-performance computing, cloud infrastructure,
and 4K/8K video production. With five distinct models spanning 10GbE to 100GbE,
the series provides scalable bandwidth and enterprise-grade reliability across modern
data centers.

Built on advanced silicon, the NICs utilize PCle® 4.0 interfaces and feature extensive
hardware and software offloads for TCP/UDP, NVMe-oF™, and VXLAN/NVGRE traffic.
Technologies like RDMA over Converged Ethernet (RoCE), SR-IOV virtualization, and
end-to-end Quality of Service significantly reduce CPU overhead while maximizing
throughput. Integrated congestion control and low-power architectures ensure stable,
efficient performance even during sustained heavy workloads.

Setup and optimization are simplified through the ATTO360 Networking Suite, which
bundles drivers, dependencies, and the ATTO360 management utility for real-time
monitoring, diagnostics, and performance tuning. The adapters support Windows,
macOS, and Linux, feature a low-profile form factor, and include a three-year warranty.
Shipped with validated optics and backed by ATTO’s three-decade infrastructure
expertise, FastFrame NICs offer a streamlined, high-performance networking solution.

OpenFlex Data24 4000 Series Storage Platforms

The OpenFlex Data24 4000 series NVMe-oF storage platform extends the high-
performance of NVMe flash to shared storage. The 4000 series provide low-latency
sharing of NVMe SSDs over a high-performance Ethernet fabric to deliver similar
performance to locally attached NVMe SSDs. WD RapidFlex™ NVMe-oF controllers
allow up to six dual pathed hosts to be attached without a switch. The OpenFlex
Data24 4200 series uses WD’s RapidFlex C2000 Fabric Bridge Adapters to provide
up to 12 ports of 100GbE which can connect to RDMA and/or TCP configured host
ports.

ATTO360 - NIC and Driver Management

ATTO360 is a free, client-based software utility designed exclusively for ATTO’s
FastFrame NICs and select Thunderlink® Thunderbolt™ devices, delivering integrated
tuning, monitoring, and analytics to optimize network performance. The application
provides workflow-specific tuning profiles that apply persistent driver and system-
level adjustments - surviving reboots and yielding up to a 30% performance
increase. The user-friendly monitoring dashboard that combines hardware metrics
from multiple sources into a single easy-to-use application. Its built-in analytics
engine proactively identifies potential connectivity or performance bottlenecks and
supplies instant, expert-backed troubleshooting guidance. Required to be installed
on each individual client machine, ATTO360 simplifies configuration and ongoing
maintenance, ensuring users consistently extract maximum efficiency and reliability
from their ATTO networking infrastructure.
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Benchmark Criteria and Results

The ATTO FastFrame N412 has dual 100 gigabit Ethernet ports. Performance using a single N412 is excellent, reaching 19.9 GB/sec for write
bandwidth and 21.6 GB/sec for read bandwidth. With 6 cards connected to an OpenFlex Data24-4140, this scales up to 119.4 GB/sec for
writes and 129.6 GB/sec for reads.

ATTO360 Networking - System
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Optimize for deterministic performance at the cost of increased power consumption

Collect a system report to send to ATTO tech support for issue diagnosis
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ATTO360 Networking - NIC Info

ATTO360 Networking (on pfedlr750-02)
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Interface: [ enpl77s0fOnp0 (ATTO FastFrame N412 Port 1) = ]

Port State Link Up
Link Speed 100 Gb/s
MAC Address 00:10:86:86:27:d0
Flags UP, BROADCAST, RUNNING, MULTICAST
IPv4 Address 192.168.54.102
IPv6 Address fe80::210:86ff:fe86:27d0
Serial Number 0000FFN412100394
0S Device Name /sys/class/net/enpl77s0fOnp0
PCle Location 177:0:0
PCle Width x16 of x16
PCle Speed 16.0 GT/s
Controller Temperature 65°C (Normal)
Controller State Operational
Driver Version 6.8.0-124-generic
Firmware Version 235.1.157.0
Flash Version 235.1.160.0
Update Firmware
Tranceiver Info
Vendor Mellanox
Model Number MCP1600-CO03E30L
Serial Number MT2545VB98267
Revision A6

ATTO360 Networking - NIC Statistics
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Receive Statistics
Rx Total Errors:

Rx CRC Errors:

Rx Jabbers:

Rx Length Errors:

Rx Undersize Packets:
Rx Oversize Packets:
Rx Fragments:

Rx Alignment Errors:
Rx FCS Errors:

Rx Missed Packets:
Rx Fifo Errors:

Rx Frame Errors:

Rx Dropped Packets:

Transmit Statistics
Tx Total Errors:

Tx Jabbers:

Tx Carrier Errors:

Tx Fifo Errors:

Tx FCS Errors:

Tx Dropped Packets:
Tx Heartbeat Errors:
Tx Window Errors:
Collisions:
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Rx Total Packets:

64 Byte Packets:
65-127 Byte Packets:
128-255 Byte Packets:
256-511 Byte Packets:
512-1023 Byte Packets:
1024-1518 Byte Packets:
1519-2047 Byte Packets:
2048-4095 Byte Packets:

36,351,190,286
13,113,964,009
12,184,004,486

34

0
1,724
0

0

0

4096-9216 Byte Packets:11,053,220,03

9217-16383 Byte Packets:
Rx Good Packets:
Rx Good Bytes:

Tx Good Packets:
Tx Good Bytes:
Tx Aborted:

0

36,351,175,244
43.54 TiB

17,807,310,711
29.86 TiB

0
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ATTOview - Time Series Analysis with Grafana Technology

ATTOview is ATTO Technology’s enterprise-grade monitoring and analytics platform, purpose-built to provide real-time visibility into storage
and network infrastructure. Powered a Grafana® and Prometheus® stack, it delivers comprehensive performance metrics, predictive alerting,
and centralized dashboarding in a single interface. IT teams leverage AT TOview to proactively identify bottlenecks, optimize resource
utilization, and minimize unplanned downtime across complex data center environments.

ATTOview Interface
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