
Boost Performance and 
Improve Server Utilization With 
12Gb/s SAS SSDs and Server 
Side Caching Software

Challenge: Increase Virtualized Server Speed, Density Increase

The benefits and appeal of server virtualization are becoming increasingly well 
known and understood. According to VMware, 2013 marked the crossover point at 
which virtualized server deployments exceeded physical shipment of servers. As 
businesses look to the future, it’s clear that virtualization is here to stay.

This growth in server utilization has resulted in greater loads on server resources 
and increased I/O to networked storage. Modern-day servers with multiple cores 
and hardware-assisted virtualization capabilities can keep pace with the demand 
arising from an increased number of virtual machines (VM) sessions, but when the 
disk I/O from each VM is sent through the hypervisor and interspersed with I/O 
from other VMs on the same server, the I/O pattern becomes a more concentrated, 
complex mix of reads and writes at varying transfer sizes. This is often referred to 
as the I/O blender effect. These more challenging I/O workloads create the ideal 
use case for SSD (solid state drive) technology.

High-end, high-performance SAN and NAS storage subsystems (and their 
supporting storage network infrastructure) are often used to deliver the 
performance needed to support these demanding workloads in virtualized server 
environments. Nearly all modern SAN/NAS solutions utilize some quantity of flash 
storage to ensure high-speed access to the virtualized server’s most frequently 
requested data.
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While using flash storage to increase storage subsystem 
performance offers a compelling value proposition, this 
approach does have practical limitations. First, there is a 
limited number of SSD drives that can be added before the 
storage controllers are saturated and become a performance 
bottleneck. Second, all SAN and NAS infrastructures must 
communicate through I/O channels, which are limited by the 
speed of the basic interconnect fabric (16Gb Fibre Channel, 
10Gb Ethernet, or even slower channel speeds). Even all-flash 
arrays, which boast of architectures optimized for high-
performance business and research applications, are subject 
to this storage interconnect limitation.

 

Solution: A New Approach to Flash Implementation

By locating flash storage inside the server, it becomes 
accessible at the much higher speeds of the local bus, 
eliminating the latency of the storage network fabric and thus 
enabling effective and reliable access to extremely high I/O 
rates.

With this approach, previous I/O-bound performance 
constraints are raised to significantly higher thresholds. This 
not only delivers a measureable boost in business value 
by enabling much higher VM density per server, it does so 
without costly upgrades to the storage fabric or SAN/NAS 
storage subsystem. By moving significant amounts of I/O 
traffic off the interconnect fabric to the server, many users see 
improved response times from SAN/NAS storage subsystems 
as well.

Seagate 1200 SSD and Caching Software

As noted earlier, flash-based devices are ideal for solving I/O 
throughput issues, especially when the workload is read-
dominated. However, because flash remains more expensive 
per/GB than traditional hard drives, it is most cost-effective in 
smaller quantities. For example, caching software can be used 
with small quantities of ultra-fast SSDs as a front-end cache to 
complement slower, capacity-optimized disk drive storage.

One example of a more sophisticated high-performance flash-
based solutions is to utilize SAS-based SSDs from Seagate 
in concert with caching software from Virtunet Systems. Very 
good results can be achieved with just two 1200 SSD and 
Virtunet Systems Caching software. This bundled solution 
greatly improves application performance, dramatically 
increasing IOPS and significantly reducing latency, especially 
when compared with traditional SAN configurations or PCIe 
solutions like the Fusion-io with ioTurbine caching software 
(Figure 1).

Figure 1. Comparing Seagate 1200 SSD and Virtunet Systems , Fusion-io with 
ioTurbine, and Fibre Channel SAN

Server-side caching also provides tremendous benefit in 
terms of VM densities; that is, the number of virtual machine 
instances that can run concurrently on a single physical server 
(Figure 2).
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Figure 2. VM densities of typical Fibre Channel SAN without server-side caching 
vs. Seagate 1200 SSD with Virtunet

Performance Boost From Accelerator  
Caching Software

Contributing to the performance boost delivered by the 
bundle’s SSDs is Virtunet Systems Caching software, which 
addresses the relatively new approach of virtualized servers 
that use networked storage along with in-server flash as the 
caching media.



Virtunet Systems software is arguably one of the best caching 
solutions on the market optimized for VMware environments. 
It supports read and write caching, where reads are cached 
on the in-server SSD. It also supports write-through caching 
(what we tested), in which new data is written to both the in-
server solid state storage and external shared storage. While 
there are many reasons the Accelerator Cache software is 
superior to other caching solutions, a few key differentiators 
include:

•	  A hypervisor kernel-based implementation, making all 
caching decisions within the VMware kernel—without 
modifying the native VMware kernel. This is unlike 
competitive approaches that utilize agent software that 
must be loaded into each Guest VM, or others that modify 
the native VMware kernel.

•	  Sophisticated pattern-matching algorithms are used 
to cache only one copy of identical I/O blocks; this is 
especially efficient in VDI deployments, where cloned 
image copies of the golden image are made. Competitive 
solutions cache each clone instance, thereby wasting 
valuable solid state resources.

•	  Full support of the advanced features in VMware’s vMotion, 
Storage vMotion and High Availability components.

Certainly, all server-side solid state deployments use 
some sort of caching solution, including the basic caching 
functionality that’s included with any operating system and 
in third-party packages, but Seagate integrates the Virtunet 
caching software with the Seagate 1200 SSD to optimize the 
design for VMware environments.

Test Methodologies

Seagate compared results of two widely-used synthetic 
workload benchmarks (SQLIO and TPC-H) running within a 
Windows Server 2008 VM instance. In a VMware environment, 
Seagate compared the results of its 1200 SSD and Virtunet 
solution against the results produced by a competing offering 
(Figure 3).

•	  SQLIO Disk Subsystem Benchmark Tool: www.microsoft.
com/en-us/download/details.aspx?id=20163/

•	 TPC-H: www.tpc.org/tpch/

Seagate tested raw throughput and latencies for both 
solutions under the following conditions:

•	  One server with two Xeon 5620 (4 cores each) and 96GB 
RAM running VMware 5.1

•	  Connected over dual-port QLogic FC HBA (4Gb/s) to EMC 
CX3-10c SAN

•	  Server in VMware cluster, version 5.1

•	  Accelerator cached data from LUN on CX3-10 to various 
Seagate 1200 SSD

•	  Seagate 1200 SSD, 800GB capacity

•	  LSI SAS 9300-8e HBA

•	  SQLIO tests run for Seq/Rand Read and Writes; from 2–64 
threads; and from 2–128 pending queue requests; 4KB 
transfer sizes; 4- to 6-hour tests for each data point

Note that queue depth configuration is a primary source of 
easily avoidable VMware bottlenecks; further configuration 
details from testing include the following.

Adapter queue depth (QD) for:

•	 HBA—2176: 128 

•	 Fusion-io ioDrive: 128

Disk queue depth (QD) for:

•	 Seagate 1200 SSD: 64

•	 LUN: 64 

•	 Fusion-io ioDrive2: 32

•	 Six RAID10 SAS drives: 232 

•	 One Seagate 1200 SSD drive with Series 7 RAID card, 
configured as volume: 116

In addition, Windows VM had 10 cores and 8GB assigned to it, 
with a PVSCSI driver configured for QD of 255.

Figure 3. Testing environment
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Analyzing All Solutions and All Results 

Seagate compared the results of its bundling of 1200 SSD and 
Virtunet Software with the results of a similar configuration 
(Fusion-io ioDrive2 using ioTurbine caching software); it 
also logged the baseline performance delivered by an EMC 
SAN without the aid of any server-side caching. All testing 
configurations were running VMware 5.1 ESXi hypervisor 
(Figure 4). When the results were reviewed, Seagate found that 
their expectations were surpassed.

4K Random Read Performance With 8 Threads vs. Queue Depth per Thread

1 2 4 6 16 32 64 128

Fusion-io ioTurbine 36,828 56,435 87,602 101,552 94,295 85,433 86,477 87,104

Seagate® 1200 SSD w/ Virtunet 23,430 44,955 66,087 83,480 96,017 97,343 97,590 96,481

4Gb FC SAN 1654 2511 3262 5383 5456 5439 5459 5445
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Figure 4. Performance results of all solutions under light loads

When comparing caching performance measured under 
extreme loads, the 1200 SSD and Virtunet configuration 
consistently delivered higher performance than the Fusion-io 
configuration (Figure 5).

1 2 4 6 16 32 64 128

Fusion-io ioTurbine 100,883 93,039 83,640 88,284 85,260 85,134 89,280 84,259

Seagate® 1200 SSD w/ Virtunet 81,989 92,716 95,520 89,791 90,279 90,631 90,425 91,839

4Gb FC SAN 5413 5482 5448 5484 5473 5435 5451 5498
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Figure 5. All solutions under extreme workloads

Operating in write-intensive configuration, performance was 
limited by the back-end store (in this case, a 4Gb/s FC SAN 
from a leading SAN vendor), which employs caching software 
that utilizes a write-through caching algorithm. However, 
the 1200 SSD and Virtunet configuration consistently 
outperformed the Fusion-io ioDrive2 solution by a significant 
margin. Viewing the test results indicates that the 1200 
SSD and Virtunet configuration achieved the maximum 
performance possible (Figure 6)

1 2 4 6 16 32 64 128

Fusion-io ioTurbine 1689 3194 5356 8748 9127 8714 8984 8908

Seagate® 1200 SSD w/ Virtunet 5483 7627 10,472 12,977 13,231 13,259 13,182 13,228

4Gb FC SAN 5591 7794 10,496 12,911 13,216 13,140 13,159 13,106
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4K Sequential Write Performance With 8 Threads vs. Queue Depth per Thread

Figure 6. Under write-intensive workloads, Seagate 1200 SSD (SAS) delivers 
maximum performance possible

4K Random Read Performance With 64 Threads vs. Queue Depth per Thread
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Conclusion

The Seagate 1200 SSD and Virtunet Systems Caching 
Software offers an efficient, cost-effective way to increase 
the performance and scalability of enterprise VMware 
environments at a fraction of the price of high-end enterprise 
SAN/NAS equipment, more expensive PCIe flash products 
or costly all-flash array appliances. Moreover, its simpler 
deployment—utilizing well-established building block 
technologies like HBAs and SAS drives—reduces the risk 
of suffering driver stability or interoperability issues (often 
encountered in PCIe solutions from less-mature companies). 
The Seagate 1200 SSD with Virtunet speeds VM response 
times across the board, and boosts the number of VM 
sessions that can be hosted on a single ESXi server—resulting 
in improved ROI and utilization of VMware environments.

Seagate 1200 SSD

The Seagate 1200 SSD offers the highest levels of data 
integrity, security, resilience and scalability for the most 
demanding write-intensive environments. Its industry-leading, 
dual-port 12Gb/s SAS interface provides twice the speed of 
the 6Gb/s SAS interface and optimizes investments in current 
SAS infrastructures—all while delivering maximum reliability 
and abundant capacity (up to 800GB).

Virtunet Systems

Virtunet Systems develops software products to address the 
performance aspects of storage for VMware, Hyper-V and 
Linux-based hypervisors.

The first product, VirtuCache, is a software solution that 
caches frequently used blocks of data from traditional 
disk based shared storage to in-server solid state storage, 
thus eliminating storage I/O bottlenecks for data-intensive 
workloads deployed within virtual machines.

www.seagate.com
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