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TCO Case Studies 

TCO Case Studies 
IT professionals know the cost of owning servers, networking and storage equipment is more than the 

purchase price of the hardware.  The total cost of IT equipment also includes installation, software licenses, 

service, support, training, upgrades, and other costs related to a specific product or situation.  

TCO case studies are designed to provide busy IT Pros with  vendor-independent data about the total cost of 

specific products. This case study examines seven comparably-equipped object storage solutions: four from 

various disk array vendors, and three from software-defined storage vendors. It turns out one of the vendors 

stands-out with lower TCO based on industry standard hardware and attractively priced software licenses 

with support included. 

Read the rest of this report to find out who it is. 

Cost Components 
Below are the components used to calculate the total cost of owning object storage over a five-year period: 

Hardware Product Cost - The purchase price for storage array chassis, servers and HDDs. 

Recurring Software License Fees - Annual license fees for software, if applicable. 

Recurring Annual Service & Support Fees - The cost of a service agreement providing on-site service and spare 

parts, with next business day response time. 

Training - The cost of certifying one network engineer for this class of product (not applicable in this report). 

Spare Parts - The cost of on-site spare power supplies and SFPs (not applicable in this report). 

Total Cost of Ownership - The sum of the hardware product cost, software license fees, service and support 

fees, training, and spare parts over a five-year period. 

Getting the Cost Data 
The product pricing (cost) data used in this case study comes from on-line resellers and solution providers 

who responded to a request for quote (RFQ) from IT Brand Pulse. 

Apples-to-Apples Comparison 
The hardware, software and service products used in this case study were selected based on comparability to 

one other.  Differences in the products and services are described in the product overviews.  
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Disk-to-Disk (D2D) Backup/Archive 

The Explosive Growth of Unstructured Data 
Data that is neatly organized in a database management systems (DBMS), like SQL and Oracle, are commonly 

referred to as structured data. While data that is not managed with a DBMS is often referred to as 

unstructured data. Data storage priorities are being challenged by billions of new internet connected devices 

such as sensors for IoT, watches, smartphones, and cameras, which are all spewing out trillions of 

unstructured data files. 

Although the unstructured data is hardly ever accessed, if at all, an offline backup copy is not good enough. 

This data must be stored online because it is grist for the mill of big data analytics engines inside today’s 

business intelligence applications and tomorrow’s machine learning applications. The result is IT 

organizations are using backup software to ship mountains of “cold” data to online archives. The priority for 

application environments using unstructured data is to minimize storage costs while meeting the growth in 

requirements for capacity. And with that, new storage solutions are evolving to respond! 

The Growth of Unstructured Data & Requirement for Online Archive 
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The New Business of Backup/Archive 

Storing ALL Data for Analytics 
As big data analytics become a common component of business intelligence applications, analytics vendors 

are asking customers to store ALL their data in order to get the best results from their analytics engines. 

As a result, the business of backup/archive software vendors has changed to “data management.” Products 

from vendors such as Commvault, Dell EMC, HPE,  Veeam and Veritas are aiming to track all the data in an 

enterprise, the applications that are using it, where it came from, where it’s going, and who is accessing it. 

The role of core backup/archive applications has expanded to managing ALL the data in an enterprise, and 

the requirement for disk-to-disk backup/archive is growing because real-time analytics needs the data to be 

online. Looking forward, even small- and medium-sized businesses will be trending towards storing ALL of 

their data online in order to leverage analytics capability that will exist in every business intelligence 

application. 

 

 

 

Modern Business Intelligence & Data Storage Architecture 

Analytics are allowing business intelligence applications to react to customer’s browsing activity in real-time, and to predict their 

actions based on past behavior. The more data available to the analytics engine, the better the results. That’s why enterprises are 

looking towards storing ALL data, and using disk-to-disk backup/archive software as the tool for moving the data.  
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Backup to Software-Defined Storage 

Based on Industry Standard Servers & Software 
All major data management and protection vendors have the ability to backup data from application servers 

to hardware disk arrays. What’s relatively new is the ability to backup data to software-defined storage (SDS) 

based on industry standard servers and object software-defined storage. The new generations of solutions 

are far more open and scalable than previous generations of disk-to-disk backup/archive solutions based on 

SAN storage, provided by traditional storage vendors. This case study will reveal if backup/archive to-

software-defined storage is more cost-effective. 

Server Configuration for SDS Vendors 
In order to “level the playing field” for all SDS vendors we chose a SuperMicro 6049P with 36 x 3.5” drive bays 

as the common server config for all.  This provided a good “building block” to add 14TB drives to reach our 

capacity goals.  Each SDS vendor started out with 8 servers, and based on their Erasure Coding scheme 

populated drive bays to support the required capacity for each year of the analysis. 

We also asked the traditional enterprise storage vendors: IBM, Dell EMC and NetApp for their object storage 

offerings so we could evaluate how they are addressing this important market segment. 

 

 

Disk-to-Disk Backup/Archive with Software-Defined Storage 

The software-defined solutions evaluated in this report incorporate an architecture which uses object storage and industry-standard servers.  

The solution shown above uses SUSE Enterprise Storage OSD and monitor nodes running on industry standard servers. 
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Storage Platforms Included 

Object Storage Appliance and Software-Defined Storage (SDS) with COTS 
This report examines four Object Storage Appliances and three Software-Defined Storage (SDS) systems with 

Commercial Off-The-Shelf (COTS) industry-standard x86 hardware servers, configured to support the 

vendor’s requirements. 

During this analysis, we discovered that traditional enterprise storage array vendors, (IBM, Dell EMC, NetApp) 

are embracing the notion of software-defined storage (SDS) with their own market messaging that now refers 

to Cloud Storage platforms, like “IBM Cloud Object Storage” and Dell EMC “Elastic Cloud Storage (ECS)”.  Yes, 

these platforms can attach to cloud storage, but are actually on-premise storage arrays configured for object 

storage with erasure coding. We call these platforms “Object Storage Appliance”, in this report, which 

includes a repackaging of 5U hyperconverged servers, inexpensive 1U servers, and inexpensive disks, all 

managed by the vendor’s object storage software to address the market.   

Entry-level Object Storage Appliances were utilized because they met the performance, availability and 

useable capacity requirements of the disk-to-disk backup application evaluated in this report. We stayed 

away from performance-oriented mid-range or high-end storage arrays since the five-year TCO would have 

been significantly higher and not fit the object storage “model” of providing less performance at a lower cost.  

Dozens of features could have been added to all the configurations to enhance the performance (SSD), 

availability (replication) and useable capacity (compression and dedupe). But a simple storage configuration 

met our report’s requirements for bulk storage, which is infrequently accessed. 

 

 

Solution Type Storage Configuration 

Cloudian HyperStore 1512 Object Storage Appliance 

Starting at 500TB 

Growing at 25% per year 

(appx. 1220TB after 5 years) 

Fully redundant 

On-site service/next business day 

Cost of raw storage 

(no compression, dedupe, etc.) 

Includes server hardware for SDS 

Dell EMC ECS EX300 Object Storage Appliance 

IBM Cloud Object Storage Object Storage Appliance 

NetApp StorageGRID Object Storage Appliance 

Red Hat Ceph Storage 
Software-Defined Storage + COTS 
server 

Scality RING8 
Software-Defined Storage + COTS 
server 

SUSE Enterprise Storage 6 
Software-Defined Storage + COTS 
server 
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Cloudian HyperStore  

Cloudian HyperStore Object Storage Appliance 

Available as either standalone software-defined cloud storage (SDCS) or fully integrated appliances, 

HyperStore enterprise object storage provides unlimited capacity scalability, management tools, data 

protection and native S3 APIs. In this analysis we chose the compact, 1U high 1500 Series appliance which 

includes 12 hot-swappable 3.5” drives to configure 144TB capacity per appliance, 100TB usable after erasure 

coding.   

In the peer-peer architecture, clusters can start with just three appliances, and then grow limitlessly without 

disruption. Each appliance includes dual 960GB SSDs for metadata, dual processors, and two 10Gb Ethernet 

ports.  

Why it Wasn’t the Lowest Cost Solution 

Cloudian had the lowest first year costs of all vendors analyzed, at $203K.  However, in the third year its cost 

started to cross over less costly vendors. I believe the 1U config of this product with only about 100TB usable 

burdened the cost model.  They ended up in third cost position overall at the end of five years.  

Five-Year Cost of Ownership: $386,763 
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Dell EMC ECS EX300 

Dell EMC Elastic Cloud Storage (ECS) 

Elastic Cloud Storage (ECS) provides a complete software-defined cloud storage platform that supports the 
storage, manipulation, and analysis of unstructured data on a massive scale on commodity hardware. ECS can 
be deployed as a turnkey storage appliance or as a software product that can be installed on a set of qualified 
commodity servers and disks. ECS offers all the cost advantages of commodity infrastructure with the 
enterprise reliability, availability, and serviceability of traditional arrays. 
 
In this analysis we chose the Gen3 Appliance EX300 series: A dense object storage solution of hyper-
converged nodes for small to medium-sized ECS deployments. With different drive sizes and the flexibility of 
single node addition, this platform can scale from 60TB RAW to 1.5PB RAW per rack.  EX300 Gen3 features 
1TB, 2TB, 4TB, or 8TB disks (12 HDD per 2U node).  We chose 8TB drives trying to maximize the capacity with 
the 2U footprint.  So, each EX300 node had 96TB of raw storage, 67TB usable with erasure coding. 
 

Why it Wasn’t the Lowest Cost Solution 

The Dell EMC EX300 is their most affordable cloud storage platform and was the most expensive of all the 
vendors. Starting at over $500K in the first year and growing to 17 nodes, with front and back-end switching 
infrastructure costs and huge support/maintenance costs.  The small usable storage node capacity caused the 
number of nodes to balloon and add tremendous costs. Customers are not able to benefit from the object 
storage model of scalability with lower cost, with this solution.  
 

Five-Year Cost of Ownership:  $1,385,985 
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IBM Cloud Object Storage 

On-Prem Cloud Object Storage 

The Cloud Object Storage System on-prem solution can be deployed in multiple configurations—highly 
configurable. Each node consists of Cloud Object Storage software running on an industry-standard servers. 
Cloud Object Storage software is compatible with a wide range of servers from many sources, including a 
physical or virtual appliance.  
 
Each Cloud Object Storage System has a single Manager node, which provides out-of-band configuration, 
administration and monitoring capabilities. There is also one or more Accesser nodes, which provide the 
storage system endpoint for applications to store and retrieve data. And there is one or more Slicestor nodes, 
which provide the data storage capacity for the Cloud Object Storage System.  The minimum configuration 
proposed by IBM for our use case was 1 Manager, 3 Accessor and 12 Slicestor nodes with 4 or 8TB drives.  
We chose the 8TB drives to maximize the capacity of their config and full-loaded all 12 Slicestor to get 768TB 
raw, 500TB usable with erasure coding, approximately 35% overhead. 
 

Why it Wasn’t the Lowest Cost Solution 
You would think with all the servers (16) in a minimum config that they would be the highest cost in year one. 
But IBM was willing to discount this config a shocking 75% from list, which put them third highest out of the 
gate, but ended up in year five in the middle of the pack.  Their three year support and maintenance 
agreements put a cost burden on the fourth year, when you need to re-up to keep going.  This suggests they 
expect a three year life cycle or refresh to occur every three years.  
 

Five-Year Cost of Ownership:  $594,984  
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NetApp StorageGRID 

NetApp StorageGRID SG6060 
 

NetApp StorageGRID SG6060 is a software-defined, object-based, cloud storage solution that supports 
industry-standard object APIs like the Amazon Simple Storage Service (S3) API. It’s a high-density, 5U 
platform that supports up to 60 drives (58 usable) of 4, 8, 10, and 12TB disk drive configurations.  However, 
they don’t configure the larger capacity drives and need more drives/spindles to achieve their erasure coding 
(EC) scheme which reduces the usable TB by 50% of raw.  This was the largest amount of overhead for EC 
that any vendor provided.  Typically we experienced EC overhead in the 30-35%. 

We used two different storage capacity configs (4TB and 8TB) of the StorageGRID SG6060 to achieve our use 
case, putting the 8TB drives into the SG6060 in year four and five. 
 

Why it Wasn’t the Lowest Cost Solution 
After the initial shock of the first year’s costs, the subsequent years stay relatively the same due to five year 
maintenance and Webscale (SDS) costs. But the fact that you have to add so many servers and low capacity 
storage drives exacerbates the configs costing and made the five year cost the second most expensive of all 
vendors. 
 

Five-Year Cost of Ownership:  $715,112  
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Red Hat Ceph Storage 

Red Hat Ceph Storage 3.0 
 

Red Hat Ceph Storage is an open, scalable storage solution for workloads like cloud infrastructure, data 
analytics, media repositories, and backup and restore systems. 

Red Hat Ceph Storage delivers software-defined storage to run cost-effectively on industry-standard servers 
and disks.  With block, object, and file storage combined into 1 platform, including the most recent addition 
of CephFS, Red Hat Ceph Storage efficiently and automatically manages all your data. Additionally, it supports 
backward compatibility to existing block storage resources using storage networking standards, iSCSI and 
Network File System (NFS). 

 

Why it Wasn’t the Lowest Cost Solution 

For all SDS vendors, we picked a common hardware configuration to support their software. This really put a 
spotlight on the software cost model.  Red Hat has an annual subscription for raw TBs of storage.  This means 
you have to re-up every year for the full software cost, which is not the case with other SDS vendors.  This is a 
premium priced product in a world of low-cost object storage software, putting Red Hat as the third most 
expensive solution, in the pack with traditional enterprise storage vendors.  
 

Five-Year Cost of Ownership:  $663,093  

 
 
 
 



 

Document # TCO201909 September 2019                                                      Page 12 of 16 

Scality RING8 

Software-Defined Storage Pioneer 
 

Scality RING8 is a software-defined storage solution for large-scale on-premises storage of unstructured data. 
The latest generation of Scality’s flagship product enables business agility, resiliency and efficiency to 
organizations that face data storage and orchestration challenges at petabyte-scale and beyond, across 
multiple clouds, and core-and-edge environments.   

 

RING8 deploys on any standard x86 servers. Acting as a single, distributed system, the RING scales linearly 
across thousands of servers, multiple sites, and an unlimited number of objects. Data is protected with policy
-based replication, erasure coding and geo-distribution, achieving up to 14x9s of durability and 100% 
availability. 
 

Why it Wasn’t the Lowest Cost Solution 
As with all SDS solutions we picked a common hardware configuration to support their software. In our 
analysis, Scality is the second, best-priced solution. The apparent difference is the way they price support, 
with a requirement for three years up-front which burdens the first and fourth year costs.  Additionally, as 
you add more storage in years two and three, you need to purchase three years of support up-front also, 
which is cumbersome to manage. So, I would expect at some point you would want to co-terminate all the 
support.    
 

Five-Year Cost of Ownership:  $392,521  
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SUSE Enterprise Storage 6 

CEPH Storage with CephFS  
SUSE’s newest version of software-defined storage—SUSE Enterprise Storage 6— delivers features focused 
on containerized and cloud workload support, improved integration with public cloud, and enhanced data 
protection capabilities. A Ceph-based unified software-defined storage cluster that provides applications 
with object, block and file system storage and universal access to legacy and modern applications with high 
availability and disaster recovery. 
 

Why it is the Lowest Cost Solution 
As with all SDS solutions we picked a common hardware configuration to support their software. SUSE offers  
a couple of different approaches to pricing that make it the low-priced leader in this analysis. First of all, the 
subscription fee is reasonable and is a five year subscription, not a one year!  It includes five years of support, 
so the user is not burdened with annual support costs during the first five years of the software life.  Also 
note worthy is that the software price tiering stayed at  1 Base and 4 Expansion for all five years providing 
many years of storage capacity growth without cost!  So, overall a fair, growth oriented pricing model that 
enable SUSE Enterprise Storage 6 users to scale capacity but not cost. 
 

Five-Year Cost of Ownership:  $266,738  
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Side-by-Side Comparison 

Disk-to-Disk Backup/Archive to SDS Eliminates Branded Storage Taxes 
IT organizations have long shown a preference for branded storage from Dell EMC, NetApp and IBM. This 
branded storage tax is applied to every disk drive a customer purchases during the life of the system, and 
expands the TCO costs dramatically.  However, in the “new” object storage market customers expect lower 
costs per GB.  Branded storage vendors have configured their object storage solutions with hyperconverged 
servers, or 5U servers with low capacity drives, creating fully configured appliances that can’t scale on a per 
drive basis and lock-in the customer. Going with SDS on industry-standard servers with high capacity drives 
breaks the customers free from captive storage costs. 
 

 

 

 

 

 

Cumulative Five-Year Cost of 500TB Growing at 25% Per Year 
The chart below shows a side-by-side comparison of seven disk-to-disk backup/archive solutions based on 
pricing provided by the manufacturers or their channel partners. Not surprising, the traditional enterprise 
storage vendors had large entry costs which got worse over the years. The SDS vendors all started relatively 
the same at year one, and stayed close to each other until about year three, then the clear price leader was 
revealed—SUSE Enterprise Storage 6. 

Cumulative 5-Year Cost 

 Appliance    

Vendor Cost TB Raw Cost/GB HDD 

Cloudian  $        22,100  144 0.153 12TB 

Dell EMC  $        24,769  96 0.258 8TB  

IBM - Slicestor  $          6,883  96 0.072 8TB 

NetApp  $        49,419  464 0.107 8TB 

SUSE (HDD)  $              499  14 0.036 14TB 
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Discounting and Erasure Coding 

Vendor Discounting and Erasure Coding Experience 
During the pricing process with each vendor we asked them for their “best price” and what that represented 
from list price to determine what their pricing philosophy was for the object storage market.  Clearly, the 
traditional enterprise storage vendors, specifically, IBM and NetApp were willing to dramatically discount 
their hardware and software (70-75%) to fit a perceived cost model for this market.  We expect Dell EMC 
would do the same with some additional negotiating, but only provided 23% discount during this analysis. 
 
Cloudian, the only other object storage appliance vendor, was only willing to discount to 40% on the 
hardware. I think they’ve already “rung out” their costs and didn’t have much more to discount, given they 
ranked third in the overall standings. 
 
The SDS vendors were willing to discount in the 15-25% range, which is typical for software-only products. 
 
Erasure coding (EC) is a method of data protection and fault tolerance in which data is broken into fragments, 
expanded and encoded with redundant data pieces and stored across a set of different locations or storage 
media. Each vendor analyzed in the report provided an EC (data protection) scheme that they supported for 
our configuration. 
 
With erasure coding, it is important to ensure that a storage configuration has enough nodes to survive a 
node failure and one additional device, whether from a storage mechanism or a second complete node 
failure, all without the data loss. To do this with a 5+2 EC scheme, it’s necessary to have at least seven 
nodes.  Without seven, you risk both data and coding chunks for any singular piece of data being on failed 
devices, resulting in data loss.  Additionally, to enable rebuild of a single failed node it is necessary to  provide 
space for recovery operations and to restore data protection, hence pushing the minimum “best practice” 
configuration to eight nodes. 
 

5+2 Erasure Coding 
(Useable = 71.5% of Raw) 
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The Bottom Line 

The Future is Software-Defined Storage (SDS) 
The data in this report indicates that traditional enterprise storage vendors are under tremendous price 
pressure from software-defined storage (SDS) available from vendors like SUSE, especially for capacity-driven 
solutions such as disk-to-disk backup/archive.  In fact, the traditional enterprise storage vendors are 
repackaging their offerings to address this imminent threat to their business, as their markets shrink. 
 
The bottom line? IT organizations looking to lower the cost of disk-to-disk backup/archive should evaluate 
software-defined storage solutions. Based on easy-to-service x86 servers, the technology is proven by 
hyperscale public cloud providers and can be deployed in private clouds for 1/3 the cost of branded storage. 
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