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Executive Summary 
 
When implemented properly, server-side cache can improve performance of critical workloads. 
Research from Technology Business Research Inc. (TBR) revealed that many organizations report greater 
satisfaction with workload performance of servers equipped with server-side cache, which deliver faster 
response times and shorter wait times for data. Organizations deploy server-side cache most frequently 
to improve the performance of database, cloud and virtualization workloads, but customers reported 
using other types of workloads on cache as well, according to TBR’s research. A number of vendors, 
including EMC, Dell and Fusion-io, currently offer server-side cache solutions, with each vendor 
implementing server-side cache in a different way. Organizations considering server-side cache should 
closely examine the cache writing methodology and the resiliency of server-side cache solutions, while 
ensuring that the chosen solution will integrate into their existing infrastructures easily. 

Introduction 
 
As organizations run more critical workloads on their servers, IT managers seek effective ways to 
achieve faster I/O throughput and response times for these workloads. For their organizations to remain 
competitive, IT managers know that slow response times are unacceptable, even if large numbers of 
users are making heavy demands for information. At the same time, data integrity remains imperative; 
incorrect data is worthless and even harmful, no matter how fast it is delivered. For example, if a doctor 
updates a patient’s medical record with new prescription information, but the update is not written 
quickly and consistently to back-end storage, another doctor may unknowingly prescribe a second 
medication, resulting in potentially harmful side effects when combined with the first.  
 
Yet for many data-centric workloads, organizations are 
experiencing slow response times and long wait times due to high 
latency between the compute and storage resources. Many IT 
managers find they cannot accommodate the growing numbers of 
concurrent users with their existing infrastructure. For 
virtualization workloads, IT managers must satisfy the demands of 
power users, ensuring high I/O throughput and response times 
even during peaks from boot storms or daily login sessions. 
 
Flash technology delivers significant performance improvements for external storage solutions. In the 
form of solid-state drives, flash storage reads and writes data faster than traditional hard drives. 
However, a wholesale replacement of installed storage systems with new flash arrays can be disruptive, 
as the IT team must back up the current storage systems, configure the new arrays and restart 
workloads utilizing the new arrays. Instead, many organizations choose to deploy external flash storage 
arrays on a case-by-case basis. 
 
Organizations can achieve the performance improvements of flash while continuing to leverage their 
installed servers and storage systems. Server-side cache can dramatically increase I/O throughput and 
response times. With server-side cache, solid-state drives (SSDs) with flash memory such as PCIe-based 
SSDs are installed in servers, and these drives work as a caching media, retaining the transitory data. The 
final destination of data remains at the storage level, which can be SAN, DAS or NAS. Because it is 
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located so close to the compute power, server-side cache can provide faster I/O performance for 
frequently or recently accessed data compared to external flash or traditional storage systems. 
 
When evaluating server-side cache solutions, IT managers should test I/O performance to choose a 
solution that delivers the best performance for their workload requirements. If IT managers’ data 
profiling results indicate a mix of reads and writes, they need to look for a solution that accelerates 
reads and writes. If they chose a caching solution that allows them to accelerate writes, they should be 
concerned about how the solution protects the integrity of the data as it is written to the cache and the 
back-end storage (such as NAS or SAN), with no single point of failure created by adding the cache to the 
configuration. To reduce the time and cost involved with bringing IT teams up to speed with new or 
complex management tools, the server-side cache solution should also work within the organization’s 
existing infrastructure. IT managers should be cognizant of future business needs and select a solution 
to address peaks in performance. 

Organizations’ experiences with server-side cache 
 
Many IT decision makers are well aware of the benefits of 
server-side cache. In 2013, TBR surveyed more than 200 IT 
managers at medium and large organizations in the U.S. that 
were considering or already using server-side cache. The survey 
results revealed the high expectations IT decision makers 
continue to have regarding the performance improvements 
that result from server-side cache. They estimated that adding 
cache to their servers would yield year-to-year performance 
improvements of 32% to 51% (depending on the workload). 
 
Many organizations using server-side cache report positive 
results. In TBR’s research, 40% of respondents said they were very satisfied with the performance of 
their servers with server-side cache. By contrast, only 14% said they were very satisfied with their 
servers’ performance when their servers did not include server-side cache. 
 
Server-side cache bolsters performance for a wide variety of workloads. TBR asked respondents working 
at organizations that deployed server-side cache to identify the workloads assigned to cache. About 
one-third (34%) of organizations use server-side cache to improve the performance of their database 
servers. Private cloud workloads and virtualization-centric workloads (such as virtualized applications, 
shared virtualization platforms and VDI) are also frequently supported with server-side cache today, as 
shown in Figure 1. 
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Figure 1: Top 10 workloads deployed with server-side cache 

 
 
TBR believes that data-centric workloads, including database, data warehousing and big data analytics, 
will be prime targets for the use of server-side cache in the future. Organizations will continue to 
support their private cloud and virtualization workloads, and more organizations will bolster servers 
running business-specific workloads, such as ERP and OLTP, with server-side cache. 

Key evaluation criteria for server-side cache solutions 
 

In a server-side cache implementation, SSDs with flash memory are installed in servers via an interface 
such as PCIe. These SSDs serve as cache for frequently or recently accessed data on the SAN or other 
traditional storage arrays, as shown in Figure 2. Because the SSDs are located in the compute nodes 
close to the applications, they deliver immediate performance improvements while enabling caching of 
data for specific workload requirements. 
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Figure 2: Server-side caching implementation 

 
Source: TBR 

 
There are a number of server-side cache solutions available today and on the horizon, including EMC 
XtremCache, Dell Fluid Cache for SAN and Fusion-io’s IO Turbine. These solutions leverage the 
performance of cache in servers to boost workload performance, but the caching methodologies 
employed by these solutions differ. EMC and Fusion-io use write-through caching, while Dell uses its 
own implementation of write-back caching. With write-through caching, data is written simultaneously 
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to the cache and the back-end storage, creating a copy of the data if needed for integrity checking. 
However, this caching mechanism can slow performance as the application must wait for the back-end 
storage to acknowledge the write before it can move on to the next operation. 
 
With write-back caching, data is written only to the cache at first, 
and the application immediately moves on to the next operation, 
fully exploiting the speed of flash. With write-back caching, the 
data is written to the back-end storage regularly, as resources are 
available. In the past, write-back caching carried a risk that the 
data in cache and the data in the back-end storage could become 
mismatched. Dell’s write-back methodology, however, is designed 
to resolve this situation. By pooling cache between servers, Dell 
Fluid Cache for SAN makes copies of writes to other compute 
nodes. This helps keep data persistent and available in the cache 
pool, even if a server node experiences a usage spike or an outage. 
 
Resiliency depends in large part on the high availability features of the back-end storage. For example, 
Dell Compellent storage systems employ snapshots, replication, clustered controllers, automated 
failover and redundant components. Dell Fluid Cache for SAN includes a plug-in for the Compellent 
operating system. Additionally, there is no single point of failure between the servers and the SAN in a 
Fluid Cache for SAN configuration, so there is always a backup path for data to travel between the cache 
pool and the storage area network. 
 
Performance and data integrity are the hallmarks of a sound server-side cache strategy. But to gain 
these advantages, organizations must select a server-side cache solution that is flexible enough to 
integrate easily into their current environments. Organizations will benefit most quickly from server-side 
cache solutions that leverage all of their servers, including virtualized servers, running any operating 
system and any application. The solution must also be scalable, allowing organizations to add server-side 
SSDs to support larger amounts of data as needed. 

Conclusion  
 

Adding server-side cache in servers is an effective way for organizations to immediately boost workload 
I/O performance without necessarily purchasing new servers and storage or overhauling their current 
infrastructures. Server-side cache solutions are available today from a number of vendors, and 
organizations can find the best solution for their needs by assessing the performance, stability and 
flexibility of each solution. Performance should be measured against the specific types of workloads that 
the organization targeted for improvements. Stability is achieved with write-through or write-back 
caching methodologies, with write-back caching taking advantage of the full performance benefits of 
flash.  
 
Flexibility enables the organization to leverage existing infrastructure, with enough scalability options to 
support larger amounts of cached data as needed. TBR believes that organizations that leverage server-
side cache solutions with write-back caching—particularly evolved iterations that eliminate data 
mismatching—will more effectively and consistently extract business benefits from their critical 
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workloads. Although any server-side flash will likely benefit environments not currently employing the 
technology, organizations investing in new solutions should consider options that fully exploit the speed 
of flash.  
 

About TBR 
Technology Business Research, Inc. is a leading independent technology market research and consulting 

firm specializing in the business and financial analyses of hardware, software, professional services, 

telecom and enterprise network vendors, and operators.  

 

Serving a global clientele, TBR provides timely and actionable market research and business intelligence 

in formats that are tailored to clients’ needs. Our analysts are available to further address client-specific 

issues or information needs on an inquiry or proprietary consulting basis.  

For more information 
TBR has been empowering corporate decision makers since 1996. For more information, visit 
www.tbri.com. 
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