
After the advent of the Hyper-V version 3 hypervisor in Windows Server 2012, a 
steadily increasing portion of the Virtual Desktop Infrastructure (VDI) world is being 
built upon Windows Server and Hyper-V. As always, performance of those VDI 
sessions is extremely critical, as well as the ability to scale up by loading ever-
increasing numbers of VDI sessions onto each host server.

We found that the Seagate 1200 SAS SSDs (Solid State Disks) drive, in 
conjunction with Proximal Data AutoCache software, provides an extremely cost-
effective way to improve performance and scalability of VDI solutions based on 
Hyper-V.

Disk storage is always the most performance-critical component of VDI solutions, 
specifically the available IOPS rates and IO latency. Modern-day servers with 
multiple cores and hardware-assisted virtualization capabilities can keep up with 
CPU demand from large numbers of VDI sessions. Servers can now hold enough 
RAM to support large numbers of VDI sessions as individual VM (Virtual Machine) 
guests on each server. But the fact remains that each user needs access to 
their own data now, so disk performance is usually the critical bottleneck for VDI 
solutions. Instead of each user having their own dedicated disk drive(s) in their 
own dedicated computer, VDI solutions require them to share computer resources 
and share access to disk drives.

VDI implementations by Virteva and the rest of the industry show that disk 
operations normally become the bottleneck, most especially in the IOPS rates (I/O 
Operations Per Second) that are available from the disk subsystems. On the other 
hand, flash memory in the form of SSD can provide very high IOPS, such as the 
rated 110,000 IOPS for reading from the Seagate 1200 SAS SSDs. But introducing 
flash memory is normally disruptive and non-transparent for a given system’s 
architecture.
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VDI systems normally use a golden image system template for 
most of the users’ boot disks, and just maintain differencing 
information for individual users’ specific content.  Since that 
base template is read-only, and is referenced by all the users’ 
VDI sessions, read caching can be extremely effective. While 
Hyper-V and other virtualization platforms typically provide 
some level of in-memory caching, RAM is still somewhat 
expensive, especially relative to the capacity that’s available 
inexpensively with SSD disks.

Thus, with the addition of self-tuning read-caching software 
which leverages SSD drives that can be dropped into any 
server’s disk drive bays, VDI performance can be improved 
tremendously, and still be introduced very transparently, with 
no architectural or operational changes. And the solution is 
very scalable, since it can be applied to each VDI host server 
individually.

We found through industry-standard benchmarks that this 
approach can be used to significantly increase the density of a 
Microsoft Hyper-V VDI server farm, by requiring fewer servers 
to support more VDI workstation sessions.

What We Tested For

We performed tests to examine the impact on a typical 
Windows Hyper-V environment if AutoCache software along 
with Seagate 1200 SAS SSDs are inserted into a Hyper-V 
host. Specifically, does that allow us to run more sessions 
on a given host server with the same level of application 
responsiveness, and if so, how many more? Additionally, does 
that increase the performance noticeably?

We decided not to focus on raw speeds and feeds numbers, 
but situations representative of real-world conditions that we 
encounter at customer sites. Ultimately, an IT organization 
doesn’t really care about the IOPS rating of its VDI solution, 
but they do care about the VDI density that they’re able to 
achieve—how much hardware will be required to support a 
given number of VDI users, and how much does that hardware 
cost. Similarly, how much will it cost to increase the number of 
supported users with good performance on the same server.

Comparisons were made for an identical environment, with the 
only variable being whether the VDI host server included the 
read-caching software and SSD drive, or not.

How We Tested

Our test environment was based upon a VDI environment 
typical of what Virteva implements and sees in the field, 
consisting of a Windows Server 2012 R2 system with Hyper-V, 
running VDI workstations managed by the Quest (now Dell) 
vWorkspace VDI solution, and stress-testing that environment 
with the LoginVSI benchmarking tool.
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LoginVSI provides the ability to programmatically start up 
a steadily-increasing number of VDI sessions, where each 
session robotically executes a broad range of typical user 
tasks: Word document processing, spreadsheet work, Internet 
Explorer browsing, PDF viewing, viewing of videos, etc. We 
used the medium workload profile provided by LoginVSI, 
as this is very representative of typical user activities, and 
is the workload most often used for industry-standard VDI 
benchmarks.

The LoginVSI benchmarking tool provides a way to saturate 
a VDI environment with simulated user workloads, and 
precisely determine the point at which the performance 
experienced by users has degraded to an unacceptable 
level. This saturation point is called the VSImax. Beyond 
that point, workloads can continue to be added to the host 
server, but response times become longer and often become 
more variable and inconsistent, which typically frustrates end 
users. The LoginVSI tool first establishes a baseline of normal 
performance on a lightly loaded system, and then successively 
loads more VDI sessions up to a specified count.

The baseline is compared to test results as more sessions are 
added. Statistical analysis is applied, to determine when the 
response time and the variability in response time has become 
unacceptable in comparison to the baseline.

We specifically selected hardware and software to be very 
representative of VDI systems that we encounter in the field. 
The VDI sessions were hosted on a Window Server 2012 R2 
server with Hyper-V role enabled, running on an HP Proliant 
DL580p G8 system, with 384 GB RAM and dual hex-core 
CPU’s.
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Density of VDI Sessions Per Server:

We were able to run significantly more VDI sessions on the 
Hyper-V host when using the 1200 SAS SSD with AutoCache 
software.

LoginVSI reported the following results with no read caching of VDI disk images:

VSImax v4 = 61  (Uncorrected = 62) 
VSIbase = 5490 
VSImax v4 average = 7910  
VSImax v4 threshold = 8090 
Stuck sessions = 1

LoginVSI reported the following results with VDI disk images being cached on the host 
server:

VSImax v4 = 95 (Uncorrected = 95) 
VSIbase = 4154 
VSImax v4 average = 6670  
VSImax v4 threshold = 6754 
Stuck sessions = 0

For the back-end storage system, we used a Windows 2012 
R2 Storage Server, also on an HP DL380p G8, which provided 
performance comparable to many SAN units in typical use 
for VDI implementations. The Hyper-V host was connected to 
an iSCSI volume on the storage system via a 10 Gb Ethernet 
connection. Again, for meaningful real-world comparisons, 
we stored the VDI virtual disk images in a 12-drive disk array, 
typical of customer installations that we see. This storage 
system was benchmarked as providing 4,300 IOPS for 4K 
random reads and 192 Mbps throughput for 64K sequential 
write operations.

We chose to use Quest/Dell vWorkspace version 8 as our 
VDI platform, to provision and manage the Windows 7 VDI 
sessions that would be tested under load.

The LoginVSI test runs were executed three times for each 
configuration, and we used the highest VSImax number that 
was achieved by each configuration. However, we found that 
the results were remarkably consistent.

A complete description of the testing components is given in 
the appendix below.

What We Found

Testing clearly showed that we achieved higher VDI density 
and increased performance by adding caching (with 
AutoCache software and Seagate 1200-series SSD) to the 
Hyper-V host that runs the VDI sessions.

The addition of this caching to the host brought several other 
benefits as well: VDI performance was better at all load levels, 
and was more stable under increasing loads. In addition, 
the time required to provision new VDI workstations was 
significantly less when using caching.

Our tests showed comfortable levels of network utilization and 
RAM usage, so the tests were not impacted by either of those 
resources. Disk I/O is normally the most significant bottleneck 
we see in VDI implementations, and we certainly experienced 
that here, but we also encountered some effects of CPU 
saturation with the LoginVSI test suite.

Thus, it is possible that host-level caching could provide even 
more benefit in real-world VDI density than was demonstrated 
by our benchmark tests. The synthetic user workload 
executed by the LoginVSI benchmark is very CPU-intensive, 
certainly more than we typically experience with real-world 
VDI systems. The non-cached test runs reached system 
saturation long before the tests with caching, which does 
indicate that non-cached disk operations were a bottleneck.  
However, the test runs with caching actually were limited by 
CPU loading before disk I/O. Thus, more VDI sessions may 
have been possible before reaching VSImax with caching, if 

less CPU-intensive workloads had been used. In any case, we 
consistently achieved at least 50% more VDI sessions with 
caching than without.
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Better User-Session Response Times:

Provisioning Time:

We noted that response times were consistently much better 
with cache. The baseline that LoginVSI determines as normal / 
lightly loaded performance (the VSIbase figure) was better with 
caching. And as the graphs above demonstrate, the response 
times within the VDI sessions remained more consistent 
under increasing load. Workstation users are irritated more 
by variability in response time than lengthier response times. 
So it’s noteworthy that the cached configuration provides 
more consistent end-user response times, as well as shorter 
response times overall.

The time required by vWorkspace to provision VDI workstation 
images was also drastically reduced by incorporating caching 
on the Hyper-V host.  It took 98 minutes to provision 150 VDI 
workstations without cache, but only 44 minutes with cache.

This factor is very important, because situations commonly do 
arise where many VDI workstations must be created in rapid-
fire fashion. Also, many organizations deliberately choose to 
provision some or all of their VDI sessions as “non-persistent” 
desktops, to ensure that each user always gets exactly the 

same system image, which helps the organization’s IT support 
workload, and can be useful for compliance in regulated 
industries. For a number of reasons, the ability to rapidly 
create VDI workstations is always very important.

Overall Conclusions

Inserting the Seagate 1200 SAS SSD with Proximal Data 
AutoCache software into a Windows Hyper-V host is a 
great way to increase the performance and scalability of 
VDI solutions. The caching approach significantly increases 
the number of VDI sessions that can be hosted on a single 
Hyper-V server, improves VDI response times across the 
board, and allows much more rapid provisioning of VDI 
images. All of those factors are critical to successful VDI 
implementations.

Details of Test Environment:

Hardware:

•	 VDI host server

 - Model: HP Proliant DL380p G8

 - CPU: 2 sockets, Xeon E5-2620  (Intel Sandy Bridge, 2.0   
GHz, 6-core)

 » Total 12 physical cores; 24 logical cores with hyper-
threading

 - RAM: 384 GB (24 x 16 GB RDIMM dual-rank, at 1333 
MHz)

 - Physical network connection for VM’s: Single 1 GigE

 - Physical network connection for storage: Single 10 GigE

 - Storage:

 » Local (host) C: 100 GB SSD – Model ST100FN0001, 
“Seagate Enterprise SATA SSD (100GB)”

 » VM guest storage: 7.1 TB iSCSI volume on Windows 
Storage Server, via 10 GigE connection

 » Caching drive (for cached tests):  Two 800 GB SSD 
- Model ST800FM0043, “Seagate 1200 SAS SSD 
(800GB)”

•	 Infrastructure host server:

 - Model: SuperMicro X9DRD-iF/LF

 - CPU: 2 sockets, Xeon E5-2620 V2 (Intel “Ivy Bridge” EP, 
2.1 GHz, 6-core)

 » Total 12 physical cores; 24 logical cores with hyper-
threading

 - RAM: 64 GB

 - Physical network connection for VM’s:  Single 1 GigE

 - Storage:

 » Local (host) C: 120 GB SSD –  Model ST120FN0001, 
“Seagate Enterprise SATA SSD (120GB)”

The main conclusion is that we can put at least 50% more 
VDI sessions on a Hyper-V server if it uses Seagate 1200 SAS 
SSD and AutoCache software for caching. In this case, the 
base server configuration (without caching of VDI images) 
could provide user-acceptable performance for up to 62 VDI 
workstations, while the cached configuration allowed up to 95 
sessions before the VSImax threshold was reached. 
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•	 Storage server:

 - Model: HP Proliant DL380p G8

 - CPU: 2 sockets, Xeon E5-2620  (Intel Sandy Bridge, 2.0 
GHz, 6-core)

 » Total 12 physical cores; 24 logical cores with hyper-
threading

 - RAM: 64 GB  (8 x 8 GB RDIMM dual-rank, at 1333 MHz)

 - Physical network connection for storage: Single 10 GigE

 - Storage:

 » Local C drive: 200 GB SSD – Model ST200FN0001, 
“Seagate Enterprise SATA SSD (100GB)”

 » Windows Storage Spaces storage pool:  12 x 900 GB – 
Model ST900MMFN0006, “Seagate Savvio 10K.6 SAS 
(900GB)” – Configured with one drive as hot spare, and 
11 drives in Parity pool (equivalent to RAID-5)

Software :

•	 On both Hyper-V servers: Windows Server 2012 R2, 
Standard Edition, Hyper-V role enabled

•	 Storage server: Windows Storage Server 2012 R2

•	 All infrastructure guest server VM’s: Windows Server 2012 
R2, Standard Edition

•	 All VDI workstation instances: Windows 7 Professional 
Edition, SP1

•	 Quest vWorkspace: Version 8

 - HyperCache feature not enabled, to maintain test 
repeatability and comparability

•	 LoginVSI:  Version 4.0.8

Test setup:

•	 Total of 150 VDI instances were provisioned by vWorkspace 
on each storage unit under test

•	 LoginVSI tool’s VSIShare was installed on the AD Domain 
Controller

•	 LoginVSI management components were run on the AD 
Domain Controller

•	 Three LoginVSI launchers were used.

•	 Three trials were run for each configuration, and the test run 
with highest VSImax was reported.

About Seagate

Seagate is a world leader in storage solutions. Learn more 
at www.seagate.com. Follow Seagate on Twitter, Facebook, 
YouTube, Instagram and subscribe to our blog.

About Virteva

Virteva is an independent IT consulting and managed IT 
services firm serving enterprise and medium sized businesses 
nationwide, and has implemented numerous VDI installations 
at client sites. More info is available at www.virteva.com.

About Hyper-V and Windows Server 2012

The heart of Microsoft’s Cloud OS strategy is Windows Server  
2012, now in its R2 version. Microsoft continues to release 
new versions of its virtualization software called Hyper-V, 
which provides the hypervisor environment that emulates 
the operation of physical computers. With Windows Server 
2012, Hyper-V reached its third iteration, and has become a 
very mature product. Hyper-V functionality is available both 
as a stand-alone (free) product, as well as a system role 
that can be enabled within Windows Server 2012 R2.  VDI 
implementations require a hypervisor to run multiple user 
desktop sessions on a single server, and Hyper-V has proven 
to be a very capable platform for VDI.

About Proximal Data and AutoCache

Proximal Data’s AutoCache software was specifically designed 
to solve the biggest barrier to virtualized server initiatives: I/O 
bottlenecks. AutoCache efficiently and automatically caches 
I/O in the server virtualization layer while minimizing the usage 
of system resources without guest OS agents. AutoCache 
works with standard flash PCIe cards or SSDs in virtualized 
servers.

About Quest vWorkspace

The vWorkspace product from Quest Software (now Dell) 
is one of the premier tools used to provide VDI, where a 
single server (or set of servers) can run all the functions of 
many user desktop computers within a single box. While 
each user still needs a small unit at their desk to handle the 
display, keyboard, and mouse, all of the computer processing 
capabilities can be shared at the cenral server with other 
users. Besides the savings in high-end computer equipment, 
this model also allows centralized control of system 
configurations, greatly simplifies support in the field, and offers 
protection of organization intellectual assets and data that 
would otherwise be widely distributed.  vWorkspace works 
with several virtualization platforms, and works extremely well 
in the Microsoft Hyper-V environment.
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About LoginVSI

LoginVSI is a tool that has become the standard for 
benchmarking of VDI configurations and capabilities. It 
provides a way to programmatically start up an ever-increasing 
number of VDI sessions on the designated host server(s), with 
the VDI environment of choice. Each session is automatically 
driven by a set of typical office-user workstation tasks: MS 
Word, Excel, web browsing, viewing Flash video, etc.

Response times (and many other parameters) are measured 
for each session, and as additional sessions continue to be 
added to the workload, the tool monitors the point at which 
response times become unacceptable. That point is calculated 
as the VSIMax value: how many VDI sessions are able to run 
with acceptable performance.


