
The Old Storage Model Is Broken 
Storage needs have changed significantly, and SAN and NAS can’t 
keep pace.

More Data
SAN and NAS are designed for terabytes of data and thousands of files. 
Today enterprises need to plan for petabytes or exabytes of data and orders 
of magnitude more files and users. SAN and NAS can’t scale to this extent.

More Unstructured Data
Traditional storage is designed for structured data, such as databases. 
Today the majority of data is unstructured files and objects. IDC estimates 
that by 2017, 79 percent of the storage capacity shipped will be for 
unstructured data.1

Multiple Workloads
Users expect fast access to file archives, backups, web applications, file 
sync and share, messaging, video content, and other services. SAN and 
NAS storage is designed for one application and one kind of workload. 
Therefore, companies need to deploy and manage multiple storage silos, 
one per application. That’s costly.

Higher Performance Demands
Most arrays have only one to four processors. Arrays can’t scale linearly. 
Limits include the number of open inodes,2 the number of files in a single 
directory, controller-to-controller synchronization, master node throughput, 
and node-to-node synchronization. 
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  What You Will Learn

Cisco and Scality provide a joint 
solution for storing and protecting 
file, object, and OpenStack® data at 
scale. This white paper, intended for 
the Cisco field, covers the following 
points:
• Software-defined storage (SDS) 

enables customers to store more 
unstructured data and meet 
stricter availability requirements.

• Scality RING on Cisco Unified 
Computing System™ (Cisco 
UCS®) C-Series servers lowers 
the costs of storing and protecting 
data at scale.

• The joint solution protects data 
through replication, erasure 
coding, and geo-replication.

• The Cisco UCS C3260 Rack 
Server is far more efficient than 
legacy platforms because it 
marshals the needed compute, 
network, and storage resources to 
meet the RING’s requirements at 
any time. 
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1. IDC, “Structured Versus Unstructured Data: The Balance of Power Continues to Shift,” IDC #247106, 
March 2014.
2. An inode stores the attributes and disk block locations of the data in a filesystem object.



Stringent Availability Requirements
In organizations with around-the-clock operations, inability to access files 
can lead to lost sales, lost productivity, and damaged brand reputation. 
RAID storage can’t meet stringent availability requirements because of long 
rebuild times and limited failure tolerance. Scale-out NAS falters when data 
grows to hundreds of terabytes. Arrays can tolerate the loss of only one 
controller or one or two disk drives before collapsing. What’s more, the IT 
team needs to take down arrays for capacity upgrades, hardware updates, 
and software patches.

Automation Is the Goal
Enterprise IT teams began by virtualizing servers and network resources. 
Storage has lagged: administrators still need to manage individual hardware 
systems. Lack of virtualization increases costs and prevents automated 
provisioning. 

Scality RING on Cisco UCS C-Series Servers 
Cisco and Scality provide a joint SDS solution that lowers the costs of 
storing and protecting data at scale (Table 1). Customers create a single 
storage pool for most unstructured data—file, object, and OpenStack—using 
Scality RING on Cisco UCS C3160 and C3260 Rack Servers.

Scality RING on Cisco UCS overcomes the shortcomings of traditional 
storage. It:

• Scales capacity and performance independently, without limit. Scality 
RING on Cisco UCS scales linearly, making it easier to budget for new 
capacity.

• Protects data from loss, using any combination of replication, erasure 
coding, and geo-distribution.

• Stays up: There’s no single point of failure, and the solution self-heals 
from component failures. Upgrades don’t interrupt service.

• Lowers costs by consolidating silos: The RING supports a wide variety 
of object-, file-, and host-based applications, including internal web and 
custom applications, file sync and share, high-performance computing 
(HPC) offload, backup, video content delivery, and active archives.

• Reduces the effort to manage petabytes at scale. Customers can 
manage the entire environment using Cisco UCS Manager and Cisco 
UCS Director. 

• Increases flexibility: Cisco UCS Manager composes the C3260’s 
compute, network, and storage resources as needed for current 
application demands. 

• Works on C3160, C3260, and future Cisco UCS servers. The option to 
use old and new servers in combination extends investment life.
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Table 1  Value for Different Types of Users

Type of User Benefit of Scality RING on Cisco UCS

Application providers and 
service owners

Improve service and lower help desk costs.

Offer 100 percent uptime service-level agreements 
(SLAs).

Research scientists Manipulate an order of magnitude more data, improving 
the accuracy of predictions.

Data center operators Reallocate resources to the core business. One full-time 
employee can manage petabytes of data and billions of 
files.

Deploy newer Cisco UCS servers while continuing to use 
existing servers.

Content owners and 
producers

Generate more revenue through new video services.

Provide “workflow as a service” to other companies in 
the supply chain.

IT operators Lower costs by consolidating data from dozens of 
applications onto a single platform.

Solution Components
Cisco and Scality provide a complete solution: storage cluster, access 
nodes that connect to applications, and management software (Figure 1).

Figure 1  Scality RING on Cisco UCS Solution Architecture
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Storage Cluster Built from C3260 or C3160 Rack Servers
Deploy Scality RING software on Cisco UCS C3160 or C3260 storage 
servers. Start a RING with as few as six servers and scale to hundreds 
or thousands. Build one Scality RING to store data on Cisco UCS high-
density disks (HDDs). Build a parallel RING to store metadata on Cisco 
UCS solid-state drives (SSDs). Time to access the first byte is less than 
10 milliseconds—the result of using SSDs to index the contents of the HDDs.

All capacity in the cluster comes together in a single pool. The Scality 
software slices incoming data into fragments. Then it stores the fragments 
in preallocated container files that span multiple servers and disks. With 
Scality’s container approach, large files load faster because the RING can 
access more compute and network resources. Small files are stored more 
efficiently because there are no minimum block sizes.

Application Connectors
Connect nearly any application to the RING by way of Scality RING 
Connectors (Figure 2). Deploy the Connector software on Cisco UCS C220 
servers. Use any combination of object-based and file Connectors:

• Object-based Connectors support native representational state transfer 
(REST) API, Amazon Simple Storage Service (S3), and OpenStack Swift.

• File Connectors support Network File System (NFS), Server Message 
Block (SMB), Filesystem in Userspace (FUSE), and Cloud Data 
Management Interface (CDMI).

For faster performance, operate multiple Connectors in parallel.

Scality also provides a storage foundation for OpenStack clouds. Today 
Scality supports the OpenStack Swift, Cinder, Glance, and Manilla projects.

Figure 2  Deploy File and Object-Based Connectors on C220 Servers
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Management Software
Manage the Scality RING using a graphical web-based portal, command-
line interface (CLI), or Simple Network Management Protocol (SNMP) MIB. 
Storage administrators can use popular operating system utilities and tools 
to copy, migrate, repair, and maintain files.

Scality RING Supervisor is a web-based portal for management, operations, 
monitoring, and provisioning. Supervisor is deployed on the C220. Use it 
to view servers, zones, and storage nodes. Drill down to each component. 
Produce graphical reports showing performance statistics, resource 
consumption, and health metrics. 

Manage Cisco UCS servers using Cisco UCS Manager and Cisco UCS 
Director. Server administrators use the same interface to manage all Cisco 
UCS servers—C-Series servers used with Scality RING, C-Series servers 
used for other applications, and B-Series blade servers. 

Sample Configurations
Table 2 shows three sample configurations. Customers can deploy 
Connectors as physical instances by adding C220 servers.

Table 2 Sample Configurations for One Site and Three Sites

  One-Site  
1-PB RING

One-Site  
2-PB RING

Three-Site  
5-PB RING

Storage Servers 4 Cisco UCS 
C3260 

(4 chassis, 8 
server nodes)

7 Cisco UCS 
C3260 

(7 chassis, 14 
server nodes)

21 Cisco UCS 
C3260 (N1)

     CPU 2 Intel® Xeon® 
E5-2660 v2

2 Intel Xeon E5-
2660 v2

2 Intel Xeon E5-
2660 v2

     Memory 128 GB per 
node

128 GB per 
node

256 GB

     OS drives 2x 480 GB per 
node

2x 480 GB per 
node

2x 480 GB

     SSD drives (meta) 1x 1.6 TB per 
node

1x 1.6 TB per 
node

2x 1.6 TB

     Data drives 27x 8-TB SAS 
per node

27x 8-TB SAS 
per node

58x 8-TB SAS

     Network 1x dual-port 40 
Gbps per node

1x dual-port 40 
Gbps per node

1 dual-port 40 
Gbps

     Disk cache 4 GB NVRAM 
per node

4 GB NVRAM 
per node

4 GB NVRAM

Failure tolerance 2 servers 3 servers 1 site + 1 server

Protection overhead 50 percent 33 percent 70 percent
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Data Protection
With Scality RING on Cisco UCS, server or disk drive failures don’t interrupt 
business. Data protection techniques include replication, erasure coding, 
and geo-distribution. 

Replication
Specify the number of replicas that each application stores on the server. 
For strict consistency, specify that three replicas need to be committed 
to storage before a write is considered complete. For more relaxed 
consistency—sometimes called “eventual consistency”—write a rule stating 
that only one or two replicas must be committed before the write is deemed 
complete.

Erasure Coding
Use Scality’s Advanced Resiliency Configuration (ARC) erasure coding 
instead of or in addition to replication. Many organizations store objects that 
are less than a certain size with replication and objects above that size with 
erasure coding. 

Compared to replication, erasure coding saves space on Cisco UCS 
servers. To illustrate, imagine you’ve stored a 1-GB file. Erasure coding is a 
two-step process:

• Scality slices the 1-GB file into smaller objects of a configurable size, 
distributing them across multiple HDDs on multiple C3160 or C3260 
servers. Distributing the objects increases throughput. 

• Scality protects these smaller objects using an ARC encoding model 
(Table 3). With 9+3 encoding, for instance, each object is divided into 
nine equal chunks. Scality adds three parity chunks. The total footprint is 
1.33 GB, with 33 percent overhead. If up to three servers fail, the RING 
uses mathematical techniques to swiftly re-create the missing chunks 
so that users can access the original object. The RING can rebuild and 
rebalance 60 TB in just two hours. 

If all data chunks are present, applications can retrieve erasure-coded data 
as fast as they can any other data. 
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Table 3  Different ARC Encoding Models Meet Different Availability 
Requirements

Number of Sites Recommended 
ARC Model Fault Tolerance Protection Overhead

1 9+3 Three total servers 33 percent

2 5+7 One full site + one 
additional server

140 percent

3 7+5 One full site + one 
additional server

70 percent

Geo-Distribution
For stronger protection, deploy the RING in geo-distributed data centers. 
One option is to distribute a single RING across multiple sites to create a 
stretched RING. Data is consistent across all sites. The other option is to 
deploy independent RINGs that are mirrored at a time interval you specify 
(Figure 4).

Figure 4  Mirrored and Stretched RINGs
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Protecting a 1-GB file with 
replication requires 3 GB, with 
200 percent overhead. Protecting 
that same file with erasure coding 
requires 1.33 GB, with 33 percent 
overhead.
Lower overhead means fewer 
servers. To illustrate, a 4-unit rack 
of C-Series servers can store 360 
TB of data. Protecting the data 
with replication would require 12 
rack units (RU). Protecting the data 
with Scality’s ARC 9+3 erasure 
coding would require just 6 RUs—
with capacity to spare (Figure 3).
Figure 3  Scality Erasure Coding 
Increases Usable Capacity per 
Rack of C3160 or C3260 Servers
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Conclusion
Cisco and Scality provide a cost-effective solution for storing rapidly 
growing volumes of big data:

• Scale capacity and performance independently. Both scale linearly, 
lowering costs and simplifying budget forecasts.

• Manage all storage nodes using Cisco UCS Manager and Cisco 
UCS Director. 

• Increase flexibility. The C3260 is composable infrastructure. It 
disaggregates compute, network, and storage systems into resource 
pools. Based on current workload, Scality RING software marshals the 
resources to optimize application performance. 

For More Information
• Cisco UCS 3260 product page: www.cisco.com/go/c3260

• Scality RING on Cisco: https://marketplace.cisco.com/catalog/
companies/scality/products/scality-ring

• Build and price portal: https://buildprice.cisco.com
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