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Introduction 

Hewlett Packard Enterprise (HPE) Telco Blueprints with Red Hat® OpenStack® Platform provide a 
proven solution to communications service providers (CSPs) who are seeking to implement telecom-
munications clouds. These blueprints are fully engineered reference architectures for network func-
tions virtualization infrastructure (NFVI) that have been validated with Red Hat OpenStack Platform, 
Red Hat Ceph® Storage, and Red Hat Virtualization. Part of that validation is characterizing the per-
formance of Red Hat Ceph storage. This paper describes the performance tests of Red Hat Ceph 
Storage on standard HPE hardware. Red Hat and HPE conducted the testing in HPE labs over the 
course of several weeks in late 2019.

Red Hat Ceph Storage

Red Hat Ceph Storage is a production-ready implementation of Ceph, the open source storage plat-
form that manages data on a distributed computer cluster and provides interfaces for object-, block-, 
and file-level storage. Proven at web scale, Red Hat Ceph Storage offers the data protection, reli-
ability, and availability required by demanding object storage workloads. It was designed for modern 
workloads, like cloud infrastructure and data analytics. Industry-standard application programming 
interfaces (APIs) allow migration of, and integration with, your applications. Unlike traditional storage, 
it is optimized for large installations, typically a petabyte or greater.

Performance test setup

Figure 1 displays the HPE Telco Blueprint architecture with three controller nodes, three Ceph nodes, 
and two OpenStack compute nodes used for the test.
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Figure 1. HPE hardware for Red Hat Ceph Storage performance characterization
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HPE hardware and Red Hat software

Red Hat OpenStack Platform is deployed on the HPE ProLiant Gen10 family of servers. The 
OpenStack controller nodes were three HPE ProLiant DL360 Gen10 servers, each with 64GB of RAM, 
and four HPE 1.2TB SAS disks. The compute nodes were two HPE ProLiant DL360 Gen10 servers, 
each with 64GB of RAM, and four HPE 1.2TB SAS disks. The Ceph storage nodes consisted of three 
HPE ProLiant DL380 Gen10 servers, each with 96GB of RAM, and 14 HPE 2.4TB SAS disks. The Ceph 
storage consisted of RAID 0 storage. RAID 1 was used on controller and compute nodes. The software 
versions used were Red Hat OpenStack Platform 13, Red Hat Ceph Storage 3.3, Red Hat Enterprise 
Linux® 7.6, CentOS 7.6, and Flexible I/O Tester (fio) 3.1.

Test settings

This storage performance test was conducted with fio, a tool that calculates performance metrics by 
simulating the desired input/output (I/O) workload. This tool helps identify the throughput (band-
width used), latency, and read/write input/output operations per second (IOPS). 

The following patterns were chosen to test the characteristics with the performance sample: 

• Block size: 512B, 1K, 4K, 64K, 128K, and 256K 

• All test data calculated in replication factor 3 with file size 1GB

• I/O depth used = 1, 8, 32, 64, and 128 

• Number of jobs used = 1, 2, 4, 8, 16, and 32

• Virtual machine (VM) Linux OS cache disabled

Two VMs were created in cloud test setup, and fio was installed in the VMs. Before starting fio, the 
required tuning parameters were set on the cloud controllers, compute storage nodes, and VMs. Fio 
read/wrote the data on the attached volume and calculated the IOPS and bandwidth. In this test, data 
was collected for random read/write mix with different data block sizes.

Test results

Latency testing

Figure 2 represents the relationship between the I/O depth, IOPS, and latency. For IOPS, the x-axis 
represents I/O depth, and the y-axis represents the IOPS. The maximum IOPS is displayed at queue 
depth of 128 with an average of 12,455 IOPS.

For latency, the x-axis represents I/O depth, and the y-axis represents the read/write latency in mil-
liseconds. Average latency shows an increase as the queue depth is increased, reaching a maximum 
average latency of 12,455 at queue depth 128. There is a significant increase in the write latency as the 
I/O depth increases from 32 to 128.

About Hewlett Packard 
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HPE is a global technology 
leader focused on developing 
intelligent solutions that allow 
customers to capture, analyze, 
and act upon data seamlessly 
from edge to cloud. HPE 
enables customers to accelerate 
business outcomes by driving 
new business models, creating 
new customer and employee 
experiences, and increasing 
operational efficiency today and 
into the future.

http://redhat.com


3redhat.com Overview Red Hat Ceph Storage performance with HPE Telco Blueprints

IOPS and throughput testing 

Figure 3 represents the relationship between the data block size, IOPS, and throughput. For IOPS, 
the x-axis represents the block size, and the y-axis represents the IOPS. The maximum IOPS is dis-
played for 64K block size with an average of 10,547 IOPS.

For throughput, the x-axis represents the block size, and the y-axis represents the throughput in 
Gbps. The maximum throughput is displayed for 256K block size with an average of 1.10 Gbps.
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Figure 2. Random read/write latency analysis (50/50 ratio) 
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Scale-up testing

Scale-up tests were executed to validate the impact of adding object storage daemons (OSDs) in a 
Ceph cluster and using 4K block size with files of 1GB. Data is collected with 12, 24, and 36 OSDs in 
the Ceph cluster with read/write ratio of 30/70, 50/50, and 70/30. When the number of OSD disks in 
the Ceph cluster increases, there is a corresponding increase in IOPS.
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Conclusion 

Red Hat Ceph Storage with HPE Telco Blueprints generates numbers that show strong perfor-
mance and evidence of readiness for large-scale performance. HPE and Red Hat have validated and 
tested the configuration, accelerating the time to value. As evidenced in testing, the number of IOPS 
increased in proportion to the number of disks used. 

Learn more

For more information about this performance testing, visit these sites:

https://www.hpe.com/us/en/solutions/telecom-digital-infrastructure-nfv.html

https://redhat.com/ceph

https://linux.die.net/man/1/fio
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