BENCHMARK REPORT

Validating Performance of NexentaStor
Software Defined Storage Solution
Nexenta Software Defined Storage All-Flash Performance
AFAs differ from traditional spinning disk arrays in behavior, performance and durability. For example, SSDs write
and read in blocks and are limited in the number of writes that can be performed on a particular block. Sophisticated
data reduction/On and array-wide wear leveling techniques can dramatically increase SSD durability, in some cases
beyond the expected life of a spinning disk drive.
While the performance advantages of AFAs are well documented, much effort has gone into the design of modern
AFAs to attack the price premium of flash over disk: sophisticated efficiency techniques promise, for a few workloads
(such as full clone VDI), to bring the effective cost of disk arrays and AFAs within striking distance of each other. In
addition to the AFA design, one of the potential big benefits of software defined storage (SDS) is a significant
decrease is storage costs. But the total cost of storage ownership isn’t just about commodity vs. proprietary
hardware. It includes the value of all the software and integration and testing work done. To assist the prospective
customer, Nexenta has commissioned Virtual Instruments to provide a profile of NexentaStor all-flash array
performance.
Storage engineers and architects considering AFAs for their workloads must explore the behavior of these products,
and as much as possible, assess them in the context of their expected workloads. With a robust validation process in
place, storage engineers and architects can optimally select and configure AFA products for their workloads with
potentially considerable impact on both the performance and the cost of their production solutions.

Background & Objectives
Virtual Instruments was chartered with characterizing, benchmarking, and validating the performance of NexentaStor
All-Flash arrays. The performance testing workload was representative of higher performance, low latency
workloads with both random and sequential I/O profiles. By using Virtual Instrument's workload models,
organizations can accurately simulate how well the underlying VDI storage infrastructure will perform based on a
variety of real-world testing scenarios.
Virtual Instruments is a leading provider of pre-deployment testing based on production workloads utilizing the
proven Load DynamiX Enterprise performance testing platform.
Nexenta is a global leader in Open Source-driven Software-Defined Storage (OpenSDS) with 6,000+ customers,
400+ partners, 42 patents, and more than 1,500 petabytes of storage under management. Nexenta uniquely
integrates deep software-only “Open Source” collaboration with one of the largest and most vibrant Open Source
communities (46,000 members) and a comprehensive vision around a commodity hardware-centric “SoftwareDefined Storage” innovation enabling ANY app, cloud platform and protocol
The objectives of the testing were to:
•

Characterize and benchmark performance of the NexentaStor all-flash systems using a range of block sizes,
access patterns, and mirrors.

•

Provide the prospective customer a profile of expected performance characteristics with a range of application
workload characteristics.
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Executive Summary
The tests successfully characterized and validated the performance of the NexentaStor All-Flash Array for a range of
I/O workload profiles. All latencies and throughputs are at expected levels for the IOPS, I/O sizes, and access patterns
configured for this Software Defined Storage solution.

Test Setup and Array Under Test

•

Dedicated Load DynamiX Enterprise Appliance, connected via 4x 10GbE to NexentaStor heads

•

SMC hardware for All-Flash

•
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–

256GB of DRAM

–

24x SSDs, 400GB HGST 1600MM

8x NFSv3 shares with 2.4TB working set
–

Each share with 15x files of 20GB each

–

Mimic 120x VM images

•

All testing done with lz4 inline compression enabled, on non-compressible dataset (worst case scenario)

•

Workload set to 95% Data & 5% Metadata

•

Each test run for 10 mins to get sustained numbers

Test Results Summaries
12x Mirrors, All-Flash, Random I/Os

•
•
•
•
•
•
•
•
•
•
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All Flash
24x SSDs, 12x Mirrors
12 SSDs usable capacity
100% overhead
Random I/Os
High performance, low latency use cases
Random I/Os, 95% Data, 2.4TB working set
async=4
Max perf with 100% Read as we would expect
Numbers to keep in mind
o About 320k 4KB IOPS at 75:25
o About 90k 32KB IOPS at 75:25
o Max BW of 4GB/s with 128KB 100% Read

12x Mirrors, All-Flash, Sequential I/Os

•
•
•
•
•
1.
2.

4

All Flash
24x SSDs, 12x Mirrors
12 SSDs usable capacity
100% overhead
Sequential I/Os
High performance, low latency use cases
Seq I/Os, 95% Data, 2.4TB working set

4xraidz2 (4+2), All Flash, Random I/O
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All Flash
24x SSDs
4x raidz2 (4+2)
16 SSDs usable capacity
50% overhead
Random I/Os
High performance, low latency use cases
Random I/Os, 95% Data, 2.4TB working set
Numbers to keep in mind
o About 240k 4KB IOPS at 75:25
o About 60k 32KB IOPS at 75:25
o Max BW of 4.4GB/s with 128KB 100% Read

4xraidz1 (4+1), All Flash, Random I/O with only 20 SSDs
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•
•
•
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All Flash
20x SSDs
4x raidz1 (4+1)
16 SSDs usable capacity
25% overhead
Random I/Os
Only 20 SSDs
High performance, low latency use cases
Random I/Os, 95% Data, 2.4TB working set
Max perf with 100% Read as we would expect
Numbers to keep in mind
o About 250k 4KB IOPS at 75:25
o About 60k 32KB IOPS at 75:25
o Max BW of 4.4GB/s with 128KB 100% Read

4xraidz1 (4+1), All Flash, Random I/O with only 20 SSDs and 100% Data
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All Flash
20x SSDs
4x raidz1 (4+1)
16 SSDs usable capacity
25% overhead
Low Latency
Only 20 SSDs
High performance, low latency use cases
Random I/Os, 100% Data, 2.4TB working set
Latency measured with client side Queue Depth=1

Conclusions
1.

The tests successfully characterized and validated the performance of the NexentaStor All-Flash Array for a
range of I/O workload profiles. All latencies and throughputs are at expected levels for the IOPS, I/O sizes, and
access patterns configured.

2.

With mirrored all-flash, performance for sequential I/Os is very similar to performance with random I/O. For
example, for a workload with a 16KB I/O size, 50/50 R/W access, random latency was 2.7ms, sequential latency
was also 2.7ms.

3.

With RAID 4+2, latency differences between all Read and all Write were surprisingly small, especially when I/O
sizes were below 64KB. As expected, significant differences in throughput and bandwidth showed up in
workloads where R/W ratios differed a lot. For instance, at 100% Read and 128KB I/O size, bandwidth was
4.4GB/s, while at 100% Write, it was 1.4GB/s.

4.

When RAID was changed to 4+1 and the number of SSDs was reduced to only 20, latencies and throughput
stayed fairly similar when compared to the 4+2 system and 24 SSDs.

5.

With a 4+1 system and client side queue depth = 1, there was a minor drop in total IOPS with 4KB I/O numbers,
but the figures are still very good. Note the great latency figures in the in the 500μs to 700μs range for 4 and
8KB IOPS numbers.
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