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Abstract

This document provides details on how to design a StorNext parallel file system solution
with NetApp® E-Series storage systems. This solution covers the NetApp EF280 all-flash
array, the NetApp EF300 all-flash NVMe array, the EF600 all-flash NVMe array, and the
NetApp E5760 hybrid system. It offers performance characterization based on Frametest
benchmarking, a tool that is widely used for testing in the media and entertainment
industry.
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Executive summary

As commercial video industry technologies continue to grow and improve, editing and storage
requirements also continue to grow, along with the need to produce video in higher resolutions. With
these changes come greater production demands and the need for massive bandwidth from the
underlying production storage systems. These changes can overwhelm the proprietary media storage
systems that are traditionally used in these environments.

NetApp® E-Series systems with StorNext provide broadcasters, media studios, and media content
aggregators with a high-performance and high-capacity streaming tier that also optimizes rack space,
power, and cooling usage.

The NetApp EF280 all-flash array provides an entry-level solution optimized for read performance of up to
9.3GBps of video throughput in a 2U building block, serving up to 8 simultaneous uncompressed 4K read
streams with zero dropped frames.

The NetApp EF300 provides a midrange all-flash NVMe array which can provide even more performance
of up to 19.8GBps of video throughput in a 2U building block, service up to 17 simultaneous
uncompressed 4K read streams with zero dropped frames.

For the highest performance, the NetApp EF600 all-flash NVMe array, can provide up to 38.5GBps of
video throughput in a 2U building block, serving up to 33 simultaneous uncompressed 4K read streams
with zero dropped frames.

When $/GB is a key metric, the E5760 configuration we tested provides capacity at lower cost with HDDs
in 8U of rack space. It can also serve up to 9 simultaneous uncompressed 4K read streams with zero
dropped frames.

Use case summary

This solution applies to the following use cases in a StorNext environment:

e Ingest and playout of high-bandwidth media streams

e The need for either a high-bandwidth streaming tier or a lower-cost, high-capacity streaming tier

¢ High-resolution media asset management

¢ Online media archiving

e Centralized storage to provision content creation workstations and to broadcast playout workstations

Solution overview

NetApp E-Series plus a file system such as StorNext dramatically streamlines workflow and improves
productivity. The combination creates a shared repository that supports flexible, high-performance
streaming, even with high-bit-rate media content. This repository also includes:

e Asingle namespace, for virtually limitless bandwidth or capacity

e Near-linear bandwidth scalability, for both scale-up and scale-out configurations

e  Support for Linux, Microsoft Windows, and macOS clients

Growing media and entertainment companies are challenged to find storage tier solutions that both

satisfy their high-density, high-bandwidth requirements and optimize rack space power and cooling.
EF280, EF300, EF600, and E5760 systems fulfill these roles.

The architecture that is demonstrated in this design guide shows the capabilities of the four options. First,
an entry-level all-flash option, using a single EF280 array. Second, a medium-tier option using a single
EF300 array with high performing NVMe drives. Third, a high-performance building block using a single
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EF600 array also with high performing NVMe drives. Fourth, an E5760 system using cost-effective SAS
HDD drives. Additional similarly configured arrays can be added to the StorNext namespace to allow
virtually unlimited scale-out.

Each option also demonstrates value. The EF280 is a low-cost entry into an all-flash storage array. The
EF300 and EF600 have the ability to support a high number of high-resolution video streams with no
dropped frames. The E5760 provides a lower-cost, large-capacity target in 8U of rack space. All options
save the customer in footprint and power/cooling costs.

In addition, the EF300 and EF600 arrays support NVMe protocols, enabling the potential to upgrade to
NVMe over Fabrics in the future.

Target audience
The target audience for the solution includes the following groups:

e Media content aggregators and distribution companies
e Broadcasters and networks

e Film studios

e Multimedia corporations

e Sports leagues

Solution technology

The StorNext solution in this design guide consists of at least four StorNext clients. Each configuration
runs the same tests, but with a different target storage array in each case. All configurations use a
StorNext metadata controller (MDC) with separate storage for the metadata and the journal volumes. In
this example, a NetApp EF570 all-flash array is used for the MDC, but a StorNext MDC appliance can be
used for the metadata and journal, as well.

The SAN consists of a 32Gb Fibre Channel (FC) fabric, facilitated with ATTO CTFC-324E adapters
running ATTO MultiPath Director on the clients.

The EF280 has 24 flash drives and is provisioned into two 10+2 RAID 6 volume groups.

The EF300 and EF600 options each have 24 NVMe drives and are provisioned into two 10+2 RAID 6
volume groups.

The E5760 has 120 SAS HDDs and is provisioned into twelve 8+2 RAID 6 volume groups.

Figure 1 through Figure 4 show the technical components of the EF280, EF300, EF600, and E5760
solutions.

4 Quantum StorNext with NetApp EF280, © 2021 NetApp, Inc. All rights reserved.
EF600, and E5760 Systems Design Guide



Figure 1) Technical components of the solution with an EF280 array.
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Figure 2) ) Technical components of the solution with an EF300 array.
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Figure 3) Technical components of the solution with an NetApp EF600 all-flash array.
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Figure 4) Technical components of the solution with an E5760 system.
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Technology requirements

Hardware used

Servers for the NetApp EF600 array: One metadata controller (MDC) and four Dell R730 with ATTO
Fibre Channel (FC) adapters are used:

e Two Intel Xeon E5-2670 v3 processors @ 2.3GHz

e 128GB RAM

e Client host bus adapters (HBAs): ATTO CTFC-324E

e MDC HBA: Broadcom LPe32002

Servers for the NetApp EF280, EF300, and NetApp E5760 configurations: One MDC and four Lenovo
SR650 with the following specifications:

e Two Intel Xeon Gold 6136 CPUs @ 3.00GHz

e 96GB RAM

e Client HBAs: ATTO CTFC-324E

e MDC HBA: Broadcom LPe32002

Storage: NetApp E-Series arrays:

o Data volumes on the EF280 array:

— 24 MZILS15THMLS-0G4 - 15TB SSD drives

— Two 10+2 RAID 6 volume groups

— Four 34.9TiB volumes per volume group with 512KiB segment size
o Data volumes on the EF300 array:

- 24 MZWLJI7TT6HALA-0G5 - 7TB NVMe drives

— Two 10+2 RAID 6 volume groups

— Four 15.7TiB volumes per volume group with 512KiB segment size
¢ Data volumes on the EF600 array:

- 24 MZWLL15THMLA-0G5 15.3TB NVMe drives

— Two 10+2 RAID 6 volume groups

— Four 27.9TiB volumes per volume group with 512KiB segment size (capacity is 20%
overprovisioned per NVMe drive guidelines)

e Data volumes on the E5760 system are comprised of:

— 120 ST10000NM0096 10TB 7,200 RPM SAS drives

— Twelve 8+2 RAID 6 volume groups

— Twelve 71.2TiB volumes per volume group with 512KiB segment size
e MDC volumes on the EF570 array are comprised of:

— Four PX02SMUO080 800GiB SSDs

— One 4-drive RAID 1 volume group

— Two 200GiB volumes with 128KiB segment size

Switching: Brocade G620
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Software requirements

This design includes StorNext file system version 6.1.0. The Quantum StorNext file system is a versatile,
high-performance shared file system that offers heterogeneous, block-based access to a single storage
system or striped across multiple external storage systems.

This example consists of tests that were performed on separate EF280, EF600, and E5760 storage
targets running NetApp SANtricity® OS 11.60. The EF300 array was running SANTtricity OS version 11.70.

The clients in this design run Red Hat Enterprise Linux (RHEL) 7.7, with ATTO MultiPath Director for
failover support; however, a wide variety of host operating systems are supported. For a full list of
supported operating system combinations, consult the NetApp Interoperability Matrix Tool.

Table 1 lists the software components that are required to implement the solution. The software
components that are used in any particular implementation of the solution might vary based on customer
requirements.

Table 1) Software requirements.

Software Version or Other Information
StorNext 6.1.0

SANTtricity 11.60 and 11.70

MDC OS RHEL 7.5

Client OS RHEL 7.7

ATTO MultiPath Director Driver 1.76 MP; firmware, March 26, 2019

Solution verification

For this solution, the industry-standard Frametest benchmarking tool was used to generate
uncompressed 4K streams at 24 frames per second (FPS). Multiple single-threaded Frametest streams
were started on each host and were scaled up to see how many streams could run simultaneously
without dropping frames.

To confirm consistency, the streams were intentionally run for a long period, 27 minutes each.

EF280 results

As Figure 5 shows, in testing the NetApp EF280 configuration achieved up to 8 simultaneous 4K read
streams at a total of 9.3GBps, with zero dropped frames on 100% reads.
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Figure 5) Results from testing with an EF280 array.
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As Figure 6 shows, 1/O response times were low, with average response times of 21.29ms at 9 streams.

Figure 6) /0O Response times with an EF280 array.
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Some additional write and mixed workload testing was performed to see how many streams could be
processed with no dropped frames.

At 100% writes, the EF280 array achieved up to two write streams with zero dropped frames, for a total of
2.3GBps writes. With a mixed workload, the EF280 array achieved up to six read streams at 6.9GBps
while simultaneously writing one instance at 1.6GBps with zero dropped frames. See Table 2.
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Table 2) Read, write, and mixed workload results for the EF280 array.

I/0O Profile Read Streams Write Streams
GBps GBps

100% reads 8 streams, 9.3GBps -

100% writes - 2 streams, 2.3GBps

Mixed reads/writes 6 streams, 6.9GBps 1 stream, 1.6GBps

EF300 results

As Figure 7 shows, in testing the NetApp EF300 configuration achieved up to 17 simultaneous 4K read
streams at a total of 19.8GBps, with zero dropped frames on 100% reads.

Figure 7) Results from testing with an EF300 array.
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As Figure 8 shows, 1/O response times were low, with average response times of 27.63ms at 17 streams.
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Figure 8) /0 Response times with an
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Some additional write and mixed workload testing was performed to see how many streams could be

processed with no dropped frames.

At 100% writes, the EF300 array achieved up to five write streams with zero dropped frames, for a total of
5.8GBps writes. With a mixed workload, the EF300 array achieved up to eight read streams at 9.3GBps
while simultaneously writing two streams at 2.3GBps with zero dropped frames. See Table 3.

Table 3) Read, write, and mixed workload results for the EF280 array.

I/O Profile Read Streams
GBps

100% reads 17 streams, 19.8GBps

100% writes -

Mixed reads/writes 8 streams, 9.3GBps

EF600 results

Write Streams
GBps

5 streams, 5.8GBps
2 stream, 2.3GBps

As Figure 9 shows, in testing, the NetApp EF600 configuration achieved up to 33 simultaneous 4K read
streams at a total of 38.5GBps, with zero dropped frames on 100% reads.
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Figure 9) Results from testing with an EF600 array.
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In addition, I/O response times were low, with average response times of 20.89ms at 33 streams. Figure
10 illustrates the minimum and average response times as the number of streams increased.

Figure 10) I/O response times with an EF600 array.
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Some additional write and mixed workload testing was performed to see how many streams could be
processed with no dropped frames.

At 100% writes, the EF600 array achieved up to 9 write streams with zero dropped frames, for a total of
10.5GBps writes. With a mixed workload, weighted toward reads, the EF600 array achieved up to 16 read
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streams at 18.7GBps while simultaneously writing 5 streams at 5.8GBps with zero dropped frames. See
Table 4.

Table 4) Read, write, and mixed workload results for the EF600 array.

I/O Profile Read Streams Write Streams
GBps GBps

100% reads 33 streams, 38.5GBps -

100% writes - 9 streams, 10.5GBps

Mixed reads/writes 16 streams, 18.7GBps 5 streams, 5.8GBps

E5760 results

As Figure 11 shows, in testing, the NetApp E5760 configuration achieved up to nine 4K read streams at a
total of 10.4GBps, with zero dropped frames on 100% reads.

Figure 11) Results from testing with an E5760 system.
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I/O response times also remained low, up to nine streams. Figure 12 illustrates the minimum and average
response times as the number of streams increased.
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Figure 12) I/0O response times with an E5760 system.
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Some additional write and mixed workload testing was performed to see how many streams could be
processed with no dropped frames.

At 100% writes, the E5760 system achieved up to seven write streams with zero dropped frames, for a
total of 8.1GBps writes. With a mixed workload, weighted toward reads, the E5760 system achieved up to
six read streams at 6.9GBps while simultaneously writing two streams at 2.3GBps with zero dropped
frames. See Table 5.

Table 5) Read, write, and mixed workload results for the E5760 system.

I/O Profile Read Streams Write Streams
GBps GBps
100% reads 9 streams, 10.4GBps -
100% writes - 7 streams, 8.1GBps
Mixed reads/writes 6 streams, 6.9GBps 2 streams, 2.3GBps
Conclusion

Using NetApp E-Series arrays in your StorNext solution can provide a variety of options.

The NetApp EF280 provides an entry-level all-flash option, which can support up to 8 simultaneous 4K
uncompressed streams without dropping frames.

The NetApp EF300 array provides a midrange all-flash NVMe option, which can support up to 17
simultaneous 4k uncompressed streams without dropping frames.

Use of a NetApp EF600 array provides a high-performing shared storage system that is optimized for
supporting many uncompressed 4K video streams. Testing shows that it can serve up to 33 simultaneous
4K uncompressed streams without dropping frames, in only 2U of rack space.

The NetApp E5760 system provides a lower-cost, high-capacity option in 8U of rack space and is efficient
and cost-effective.

Where to find additional information

To learn more:

¢ NetApp Media and Entertainment Storage Solutions
https://www.netapp.com/us/solutions/industry/media-entertainment-storage-solutions.aspx

16 Quantum StorNext with NetApp EF280, © 2021 NetApp, Inc. All rights reserved.
EF600, and E5760 Systems Design Guide


https://www.netapp.com/us/solutions/industry/media-entertainment-storage-solutions.aspx

E-Series for Media Solution Brief

https://lwww.netapp.com/us/media/ds-e-series-media.pdf

NetApp Product Documentation
https://docs.netapp.com
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Refer to the Interoperability Matrix Tool (IMT) on the NetApp Support site to validate that the exact
product and feature versions described in this document are supported for your specific environment. The
NetApp IMT defines the product components and versions that can be used to construct configurations
that are supported by NetApp. Specific results depend on each customer’s installation in accordance with
published specifications.
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