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1.

SUMMARY
Microsoft App-V is the leader in the application virtualization market space. Surveys by
Project VRC have shown that 9.8% are using Microsoft App-V 4.x or older and 25.3%
are using Microsoft App-V 5.x. In total, almost 35% of the organizations are using
Microsoft App-V.
Introducing application virtualization within a hosted desktop environment will bring
many benefits to the organization. However, by introducing additional layer between
the operating system and the application, application virtualization impacts
performance and capacity. Based on the research in this whitepaper we quantify the
capacity and performance impact of App-V 5.0 as follows:


An environment with App-V 5.0 under optimal conditions, eliminating all
external factors, has about 13% less capacity compared to an environment with
locally installed applications. In comparison, an environment with App-V 4.6
has 8% less capacity under identical conditions. This is due to the fact that AppV 5.0 has additional and tighter integration options with the local OS.

Based on the baseline results described above an additional impact has been identified
for the following alternative configurations:
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A small negative impact (4%-7%) on capacity was measured when applying
Registry Staging, both in cached as well as in a streaming scenario.
Streaming applications has a negative impact of 6% (through SMB) and 15%
(through HTTP) compared to locally cached applications. This offset is also
noticeable in publishing times.
Enabling Shared Content Store minimizes the write I/O on the underlying
storage system drastically, resulting in 16% more capacity compared to a
traditional streaming scenario.
The architecture of the package created during sequencing has no measurable
impact on capacity. This applies to packages that are installed to the VFS (or
not), optimized with Feature Blocks and Fault Streamed packages.
Overall, user-based publishing is 20-25% faster than global publishing.
App-V 5.0 Hotfix 4 results in a big improvement in publishing times (around
38%). There is no impact on capacity.
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Based on the research in this white paper, we identified the following best practices:
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Always apply .NET optimization when using Microsoft .NET Framework 4.0 in a
hosted desktop scenario to prevent high resource utilization. Because App-V
5.0 relies on .NET 4.0, several processes suffer significantly from non-optimized
.NET.
When streaming is required, SMB is the best performing protocol.
To optimize publishing times, disable integration points in the package that are
not required. This benefits overall capacity as well.
App-V 5.0 Hotfix 4 is recommended in all App-V scenarios.
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2.

INTRODUCTION
Over the years, Project Virtual Reality Check (VRC) has proven that performance and
capacity are two important factors for the success of any given hosted Windows
desktop or Server Based Computing project or environment. The many benefits of this
architecture are offset by the fact of that the underlying hardware is shared by all
users and the available resources are limited.
Application virtualization has substantial benefits in most desktop virtualization
projects or environments and Microsoft App-V is commonly used as a solution in these
infrastructures. Besides the many benefits of this solution it is also important to
understand the impact of such technology on the shared resources in these
environments. Incorrect or sub-optimal configurations will underutilize the
environment and thus increase costs.
Finding best practices, as well as the performance and capacity impact of different
configurations is the main driver of Project VRC. Through earlier research we’ve
learned about impact of storage, anti-virus and Microsoft Office in VDI, learned how to
tune the Windows guest OS and investigated various hypervisors for optimal
performance and best practices.
Project VRC recently did a survey ‘State of the Desktop Virtualization Union’ in Q4
2013. Our goal was to understand what solutions organizations are using in their
desktop virtualization infrastructures. This survey was completed by 838 respondents
worldwide. One of the questions related to this white paper was: “Which application
virtualization solution are you using?”
The results of this question are displayed in the graph below:
No Application Virtualization is used

31.5%

Microsoft App-V 5.x

25.3%

VMware Thinapp

13.0%

Microsoft App-V 4.x or older

9.6%

Citrix Application Streaming

8.4%

No Answer / Not Sure

7.9%

Other (please specify)

3.7%

Numecent

0.3%

Symantec (Altiris) SVS

0.3%

Ceedo
Spoon
0.0%

5.0%

10.0%

15.0%

20.0%

25.0%

30.0%

35.0%

Figure 1 Project VRC survey: Application virtualization
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We can clearly see that Microsoft App-V is the predominant solution used in the
application virtualization market space. Combining App-V versions 4 and 5 results in a
market footprint of approximately 35%. Please note within this survey multiple
answers can be selected.
Interestingly we see that App-V 5.0 already has a fair market share of 25.3%.
This white paper will focus on the most frequently used product in the hosted desktop
architecture, namely Microsoft Application Virtualization (App-V) 5.0.
In the past, Project VRC white papers compared various vendors of application
virtualization solutions, including Citrix Application Streaming, VMware ThinApp and
Microsoft App-V.
This time we’ll be focusing on best practices for Microsoft App-V 5.0 specifically and try
to find answers to the following questions and more:
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What is the overall performance impact of App-V 5.0 compared to the previous
version or native installed applications?
Is Shared Content Store useful in a hosted desktop environment?
Is there a noticeable performance difference when comparing different
package architectures?
What is the impact of Registry Staging?
Are there any best practices to improve publishing times?
How do the various streaming protocols compare?
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3.

INTRODUCTION TO PROJECT VRC
Welcome to “Project: Virtual Reality Check (VRC)”.
If you’re looking for independent advice and a reality check on virtualizing hosted
Windows desktops (VDI) or Server Based Computing (SBC) workloads, the impact of
different hypervisors and the performance differences with various hardware, impact
of different application virtualization and Antivirus Solutions within VDI, then Project
VRC white papers are a must read.
PQR and Login Consultants started this unbiased and independent research and
development project early 2009. The goal of Project VRC is to analyze the
developments in the application- and desktop virtualization market and to objectively
present the results. All together, over 2,800 tests have been carried out (as of Q32014).
In the blur of the extreme rate of innovation in the virtualization market and
corresponding marketing promises, many have found Project VRC’s work valuable.
Therefore, we have published our methods and conclusions in various white papers
that can be downloaded from www.projectvrc.com

3.1

PROJECT VRC OBJECTIVES
The overall goal of Project VRC is to investigate, validate and give answers to these and
other questions:
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What is the true impact of innovations on a hardware and hypervisor level?
Which performance optimization on the host and guest virtualization level can
be configured, and what is the impact of these settings on user density?
With the introduction of the latest hypervisor technologies, can we now
recommend running large-scale TS/CTX workloads on a virtualization platform?
How does a VDI infrastructure scale in comparison to Remote Desktop
Services?
How do various Microsoft Windows client operating systems scale as a virtual
desktops?
How do x86 and x64 TS platforms compare in scalability on bare metal and in
virtualized environments?
What is the best way to partition (memory and vCPU) Virtual Machines on the
hypervisor host to achieve the highest possible user density?
What is the impact of the latest and greatest hardware on (virtualized) terminal
servers and desktops?
What is the impact of adding extra ‘layers’ to Remote Desktop Services or (VDI)
desktops, such as application virtualization?
Page 9
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Project VRC’s work is not finished, and probably never will be. We look forward to
evaluating new innovations in the hypervisor arena, hardware level, Windows 8/Server
2012 and the impact of VDI and Remoting Protocols. Project VRC publishes its findings
on www.projectvrc.com.

3.2

INTENDED AUDIENCE
This document is intended for IT managers, architects, (performance) analysts, system
administrators and IT-Pros in general who are responsible for and/or interested in
designing, implementing and maintaining virtualized Remote Desktop Services and
Virtual Desktop Infrastructures.

3.3

BETTER TOGETHER
The two largest and most focused competitors in the Dutch Virtualization and
Application Delivery market space are working together on Project: Virtual Reality
Check. PQR and Login Consultants started this joint venture to share insights with the
virtualization community with Project: Virtual Reality Check. There are several reasons
for PQR and Login Consultants to execute this project together:





Version 1.0

The Project leaders, Ruben Spruijt and Jeroen van de Kamp, have known each
other for a long time from the virtualization community and share the same
passion for these technologies.
Project VRC is a huge undertaking; PQR and Login Consultants individually do
not have the resources, or time, to execute this project on their own. Thus is it
logical to cooperate, share the workload and deliver the results together.
Both organizations share the same technical vision, which is critically important
in complicated projects like these.
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3.4

CONTACT
All information about Virtual Reality Check can be found at www.projectvrc.com.
Contact details are:
PQR

Login Consultants

Tel: +31 (0)30 6629729

Tel: +31 (0)20 3420280

E-mail: info@pqr.nl

E-mail: info@loginconsultants.nl

www.pqr.com

www.loginconsultants.com

We try to provide accurate, clear, complete and usable information. We appreciate
your feedback. If you have any comments, corrections, or suggestions for
improvements of this document, we want to hear from you. Please send an email to
Jeroen van de Kamp (j.kamp@loginconsultants.nl) or Ruben Spruijt (rsp@pqr.nl).
Include the product name and version number, and the title of the document in your
message.
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THIS DOCUMENT IS PROVIDED "AS IS"
WITHOUT WARRANTY OF ANY KIND
FOR REFERENCE PURPOSES ONLY
COPYRIGHT 2014, PQR & LOGIN CONSULTANTS
IT IS NOT ALLOWED TO (PARTIALLY) PUBLISH OR DISTRIBUTE CONTENT FROM THIS
PAPER WITHOUT PRIOR APPROVAL
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4.

ABOUT THE AUTHORS

4.1

ABOUT LOGIN CONSULTANTS
Innovations of the desktop infrastructure bring significant benefits in the areas of cost,
security, and user experience. The challenge is to find the perfect balance between
end-user freedom and manageability. The exponential growth of possibilities when it
comes to devices, virtualization technologies, application models and cloud solutions
make it difficult to keep an eye on the ball.
Login Consultants is an independent international IT service provider specialized in End
User Computing. We help our clients in finding the optimal balance between IT control
and end user flexibility. Our goal is create innovative solutions which simplify future
change. Our success with our customers is built on the quality of integration combined
with a smart migration approach and the manageability of the solution after
deployment.
Login Consultants has an experienced team with over 140 consultants in The
Netherlands, Belgium and Germany. Our consultants have accreditations from
Microsoft, Citrix and VMware, and are regularly invited to speak at national and
international events. They are involved as experts in online and printed IT publications
and actively participate in relevant technical blogs.
Login Consultants’ innovative drive is expressed in our own Solutions Lab. The
specialists of Login Consultants continuously create innovative software solutions to
support and enhance the quality of centralized desktop implementations. These
efforts have resulted in a suite of software tools adding value to the software solutions
of, amongst others, Citrix, Microsoft and VMware. These freeware tools are used and
appreciated by thousands of companies worldwide. The Solution Lab of Login
Consultants has been the incubator for successful software solutions, like Flex Profiles,
Login VSI and Automation Machine for hosted desktops.

4.2

ABOUT PQR
PQR is a professional ICT infrastructure company focusing on the availability of data,
applications and workspaces with optimized user experience in a secure and
manageable way. PQR provides its customers innovative ICT solutions, from onpremises to cloud management, without processes getting complex. Simplicity in ICT,
that’s what PQR stands for.
PQR has traceable references and a wide range of expertise in the field, proven by
many of our high partner statuses and certifications. PQR is a Citrix Platinum Solution
Advisor, HDS Tier 1 Platinum Partner, HP GOLD Preferred Partner, Microsoft Gold
Partner, NetApp Star Partner, RES Platinum Reseller, VMware Premier Partner and
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VMware Gold Authorized Consultant Partner. PQR’s approach is based on four main
pillars:





Data & System Availability
Application & Desktop Delivery
Secure Access & Secure Networking
Advanced IT Infrastructure & (Cloud) Management

PQR, founded in 1990, is headquartered in De Meern in the Netherlands and has over
107 employees. In fiscal year 2011/2012, PQR posted sales of € 94.9 million and a net
after tax profit of € 4.6 million. www.pqr.com

4.3

TEAM MEMBERS
Ryan Bijkerk, Development Manager at Login VSI
As Development Manager, Ryan Bijkerk is responsible for product development at
Login VSI. Ryan and his development team create new features and maintain the
industry standard benchmarking tool called Login VSI. Based on agile methodologies,
the software is developed in small increments. In addition to his work at Login VSI,
Ryan is also involved in Project VRC and is responsible for the tests and first analysis.
To learn more about Ryan, check out his blog at Logitblog.com. To contact Ryan
directly send an email to r.bijkerk@loginvsi.com or follow him on Twitter.
Ment van der Plas, Microsoft App-V MVP
Ment van der Plas has been a Microsoft MVP on Application Virtualization since 2009,
lives in the Netherlands and has been working in the IT industry for more than ten
years. Before serving as Domain Architect in an international company in the
semiconductor industry, he worked as an IT architect for Login Consultants. He is
specialized in designing, implementing and migrating large and complex
infrastructures, including the process of defining an application and desktop delivery
strategy. Besides working in the field, he is a regular speaker at national and
international conferences. You can follow him on twitter: @mentvanderplas

Version 1.0
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Jeroen van de Kamp, CTO at Login Consultants
As Chief Technology Officer, Jeroen van de Kamp is responsible for defining and
executing the technical strategy for Login Consultants. From the start, Jeroen has
played a critical role in the technical growth and accreditation Login has accumulated
over the years. He has developed several core solutions which allow Login Consultants
to easily differentiate in the infrastructure consulting market.
Jeroen is also responsible for several well-known publications like the Flex Profile Kit,
TCT templates and "The black hole effect." Because of his contribution to the technical
community van de Kamp is recognized as a thought-leader in the application delivery
industry and has become a resident speaker for seminars like BriForum, Citrix Solution
Summit and many others. He is one of the 25 members worldwide who participate in
the exclusive "Citrix Technology Professional" program. Jeroen is still engaged with
strategic key accounts for Login Consultants, defining and realizing an all-encompassing
strategy for the application, desktop and server delivery infrastructures. Previous to his
position as CTO at Login Consultants, Jeroen was the Infrastructure Architect at Login
Consultants. Prior to that, he was IT Consultant at QFace ICT and IT specialist at ASG de
Veer. To contact Jeroen send an email to j.kamp@loginconsultants.nl or follow him on
Twitter: @thejeroen.
Ruben Spruijt, CTO at PQR
Ruben focuses primarily on Enterprise Mobility, Virtualization, Application and Desktop
Delivery – tomorrow’s workspace. He is actively involved in determining PQR’s vision
and strategy. Ruben is a Microsoft Most Valuable Professional (MVP), Citrix Technology
Professional (CTP) and VMware vExpert and is the only European with these three
virtualization awards. He gives customers advice and has them benefit from his
expertise; he motivates his colleagues and writes blogs, articles and opinion pieces on
a regular basis. During presentations in several national and international congresses,
Ruben shares his thoughts and knowledge on application and desktop delivery, and on
virtualization solutions. To contact Ruben at rsp@pqr.nl or on Twitter

Version 1.0
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5.

THE LOGIN VSI BENCHMARK
Project VRC tests use, the industry standard Login VSI 4.1 benchmarking solution. Login
VSI offers a benchmarking methodology, which calculates index numbers based on the
amount of simultaneous sessions that can be run on a single physical machine, running
either bare metal or virtualized operating systems. The commercial version of Login VSI
offers different pre-packaged workloads and workload customization, including the
addition of customer specific applications.
To ensure that the results of Project VRC tests are representative, it is imperative that
100% identical tests are run on different types of systems.
Login VSI is used by many other companies to review performance and publish white
papers including: AppSense, Atlantis Computing, Bitdefender, Cisco, Citrix, DataCore
Software, Dell, EMC, ESG, Gridcentric, Hitachi, HP, McAfee, Microsoft and VMware.
Many of these publications are listed here: www.loginvsi.com/white-papers.
Login VSI focuses on how many users can run simultaneously on a system, while
maintaining acceptable response times. Login VSI is comparable to investigating the
maximum amount of seats on a bus or airplane using trial and error. This maximum
number is called the VSImax.
On Virtual Desktop Infrastructure (VDI) and Server Based Computing (SBC) with
Remote Desktop Services (RDS) workloads this gives very valid and useful information.
This index simplifies comparisons and makes it possible to understand the true impact
of configuration changes on hypervisor host or guest level.
Login VSI is a product-independent benchmark which is specifically designed for VDI
and SBC environments. Using Login VSI, it is possible to perform different load test
scenarios:


Test the maximum active session/desktop capacity (VSImax) of a single server



Perform a stability/soak/stress test for a longer period on a single server



Determine the maximum active session/desktop capacity (VSImax) of a group
of servers (a site/block/farm/enclosure)



Perform a stability/soak/stress test for a longer period on a group of servers (a
site/block/farm/enclosure)

A trial of Login VSI can be downloaded from www.loginvsi.com.

Version 1.0
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5.1

LOGIN VSI OVERVIEW
A typical Login VSI 4.x environment consists of these components:
 Login VSI file share (VSIshare)
 Login VSI binaries

Version 1.0



Management console



Launcher



Analyzer



Session monitor



Data library



An Active Directory infrastructure (optional)
 Login VSI user accounts
 Login VSI group
 A set of policies that make sure a test runs smoothly



Launcher(s)
 Connection clients (e.g., Microsoft RDP, Citrix ICA or other clients)



Target
 Microsoft Office
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5.2

LOGIN VSI 4.1 WORKLOAD
The standard Login VSI Knowledge Worker workload is designed to run on 2vCPUs per
desktop VM.


This workload emulates a medium knowledge worker using Office, IE, PDF and
Java/FreeMind.



Once a session has been started, the workload will repeat (loop) every 48
minutes.



The loop is divided in 4 segments. Each consecutive Login VSI user logon will
start at different segments. This ensures that all elements in the workload are
equally used throughout the test.



During each loop the response time is measured every 3-4 minutes.



The Knowledge Worker workload opens up to 5 applications simultaneously.



The keyboard type rate is 160 ms for each character.



Approximately 2 minutes of idle time is included to simulate real-world users.

Each loop will open and use:

Version 1.0



Microsoft Outlook: browse messages.



Microsoft Internet Explorer: browsing different webpages and a YouTube style
video (480p movie trailer) is opened three times in every loop.



Microsoft Word: one instance to measure response time, one instance to
review and edit a document.



Doro PDF Printer and Adobe Reader: the Word document is printed to PDF.



Microsoft Excel: a very large randomized sheet is opened.



Microsoft PowerPoint: a presentation is reviewed and edited.



FreeMind: a Java based Mind Mapping application.
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5.3

WORKLOAD MODIFICATIONS
Because we are focusing on application virtualization we need to modify the workload
in a way that the virtual applications are being executed instead of locally installed
applications.
Within in each streaming scenario we added an extra idle moment of 120 seconds to
allow the application to be published after logon. This idle time is added to the prepare
phase of the Login VSI workload.
The full description on how to integrate Microsoft App-V in the workload can be found
in the following blog post:
www.logitblog.com/app-v-4-x-5-x-integration-with-login-vsi/

5.4

CALCULATING VSIMAX
The philosophy behind Login VSI is different compared to conventional benchmarks. In
general, most system benchmarks are steady state benchmarks. These benchmarks
execute one or multiple processes, and the measured execution time is the outcome
of the test. Simply put: the faster the execution time or the bigger the throughput, the
faster the system is according to the benchmark.
Login VSI employs a different in approach. Login VSI is not primarily designed to be a
steady state benchmark (however, if needed, Login VSI can act like one). Login VSI was
designed to perform benchmarks for SBC or VDI workloads through system saturation.
Login VSI loads the system with simulated user workloads using well known desktop
applications like Microsoft Office, Internet Explorer and Adobe Reader. By gradually
increasing the number of simulated users, the system will eventually be saturated.
Once the system is saturated, the response time of the applications will increase
significantly. This latency in application response times a clear indication that the
system is (close to being) overloaded. As a result, by nearly overloading a system, it is
possible to find out what its true maximum user capacity is.
Within Login VSI, this is calculated as VSImax. When the system is close to its
saturation point, response times will rise. When reviewing the average response time
it will be clear the response times escalate at saturation point. With previous versions
of Login VSI (LoginVSI 3.x and older), if the system was not saturated during the test, it
will not be able to calculate VSImax. This has changed with LoginVSI 4.x.
With Virtual Desktop Infrastructure (VDI) and Terminal Services (RDS) workloads,
knowing the VSImax is very useful. This index simplifies comparisons and makes it
possible to understand the true impact of configuration changes on hypervisor host or
guest level.

Version 1.0
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5.4.1

Server side response time measurements
It is important to understand why specific Login VSI design choices have been made.
An important design choice is to execute the workload directly on the target system
within the session instead of using remote sessions. The scripts simulating the
workloads are performed by an engine that executes workload scripts on every target
system, and are initiated at logon within the simulated user’s desktop session context.
An alternative to the Login VSI method would be to generate user actions client side
through the remoting protocol. These methods are always specific to a product and
vendor dependent. More importantly, some protocols simply do not have a method to
script user actions client side.
For Login VSI, the choice has been made to execute the scripts completely server side.
This is the only practical and platform independent solution for a benchmark like Login
VSI. The relative overhead and footprint of a benchmark engine scripted in AutoIT is
small enough (1-5% range) for Login VSI’s purposes.

5.4.2

VSImax v4.1 calculation
The simulated desktop workload is scripted in a 48 minute loop when a simulated
Login VSI user is logged on performing generic Office worker activities. After the loop is
finished it will restart automatically. Within each loop the response times of five
specific operations are measured in a regular interval- twelve times in within each
loop. The response times of these five operations are used to determine VSImax.
The five operations from which the response times are measured are:
1. Notepad File Open (NFO)
Loading and initiating VSINotepad.exe and opening the open file dialog. This operation
is handled by the OS and by the VSINotepad.exe itself through execution. This
operation seems almost instant from an end-user’s point of view.
2. Notepad Start Load (NSLD)
Loading and initiating VSINotepad.exe and opening a file. This operation is also
handled by the OS and by the VSINotepad.exe itself through execution. This operation
seems almost instant from an end-user’s point of view.
3. Zip High Compression (ZHC)
This action copies a random file and compresses it (with 7zip) with high compression
enabled. The compression will very briefly spike CPU and disk I/O.
4. Zip Low Compression (ZLC)
This action copies a random file and compresses it (with 7zip) with low compression
enabled. The compression will very briefly disk I/O and creates some load on the CPU
as well.

Version 1.0
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5. CPU
Calculates a large array of random data and spikes the CPU for a short period of time.
Once the test is finished, VSImax v4.1 can be calculated. Previous VSImax models
(Classic and Dynamic) needed Microsoft Word to function. With the new 4.1 timers
this is no longer needed, we are therefore more flexible and applicable to a larger scale
of scenarios.
The following actions are part of the VSImax v4.1 calculation and are weighted as
follows (US notation):


Notepad File Open (NFO): 0.75



Notepad Start Load (NSLD): 0.2



Zip High Compression (ZHC): 0.125



Zip Low Compression (ZLC): 0.2

 CPU: 0.75
This weighting is applied on the baseline and normal Login VSI response times.

Version 1.0
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5.4.3

VSImax Baseline
With the introduction of Login VSI 4.1 we also created a new method to calculate the
baseline of an environment. With the new workloads (Task worker, Office worker,
Knowledge worker and Power worker) enabling 'basephase' for a more reliable
baseline has become obsolete. The calculation is explained below.
The 15 lowest VSI index calculation response time samples from the entire test are
used. The lowest 2 samples are removed and the 13 remaining samples are averaged.
The result is the baseline. In short:

5.5



Sort the VSI index calculation values lowest to highest.



Take the lowest 15 samples of the VSI index calculation



From those 15 samples remove the lowest 2 values



Average the 13 results and the result is the baseline

INTERPRETING PROJECT VRC RESULTS
Project VRC uses the product-independent Login VSI 4.1 benchmark to review,
compare and analyze desktop workloads on VDI and SBC solutions. The primary
purpose of VSImax is to allow sensible and easy to understand comparisons between
different configurations.
The data found within Project VRC is therefore only representative for the VDI and SBC
workloads. Project VRC results cannot and should never be translated into any other
workloads like Exchange, SQL, IIS, Linux, Unix or Domain Controllers, for example.
Also, the “VSImax” results (the maximum amount of Login VSI users), should never be
directly interpreted as real-world results. The Login VSI workload has been made as
realistic as possible, but it always remains a synthetic benchmark with a specific
desktop workload. Real world VDI and SBC performance is completely dependent on
the specific application set and how these applications are used. It is possible to
include specific applications or customize Login VSI workloads.
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6.

THE PROJECT VRC PLATFORM
This chapter describes the architecture and components used by Project VRC, starting
January 2013. Project VRC is using a Cisco UCS platform together with Hitachi Data
Systems storage to perform VDI and SBC related performance tests. The results of
these tests are published as white papers or blog posts on http://www.projectvrc.com.

6.1

PHYSICAL DESIGN
Figure 1 shows the basic components and connectivity used to for the server, storage,
and network. Four Cisco B200-M2 blades run VMware vSphere 5.1 and are hosting the
backend infrastructure required for Login VSI and managing various hypervisors. Two
Cisco B230-M2 can be provided with a hypervisor hosting virtual desktops or RDS
servers or even with a bare metal RDS server. Two Hitachi Data Systems AMS2100 are
in place to provide the necessary storage for all the blades. With this hardware, two
Login VSI tests can run simultaneously on dedicated hardware and storage.

Figure 1: Physical infrastructure
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6.2

LOGICAL DESIGN
As mentioned earlier, there are enough resources to run two (different) Login VSI tests
simultaneously. Therefore, the hardware is split up in three logical environments, one
for the general infrastructure components (VRC-Infra, colored green) and two for the
Login VSI infrastructures (VRC-1 and VRC-2).

Figure 2: Logical design

For a detailed overview, please download the available architecture and hardware
setup white paper here.
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6.3

APP-V INFRASTRUCTURE
To make sure the App-V infrastructure is not influencing server performance of the VDI
pool, the servers are placed on the infrastructure blades on the specific VRC
environment. All servers are installed with Windows Server 2008 R2 with 4GB memory
and 4vCPUs.
Windows Server 2008 R2 was selected because it is the only platform that is supported
by both Microsoft App-V 4.6 as well as 5.0.
Originally we intended to do a cross analysis of both platforms in all scenarios, but in
the end we decided to focus on App-V 5.0 alone, except for the baseline scenario. This
was primarily done for the following reasons:



Market research (including that from Project VRC itself) showed that customers
are primarily focusing on App-V 5.0 and not on 4.6 anymore
As the research progressed, the number of scenarios increased. Testing both
platforms – also given the market movement – would be very time consuming
while the usability of the data is low

To distribute the load and to create useful metrics, we separated App-V server roles as
much as possible. The following servers were therefore created:
Server name

MSAPV
PSAPV
STRAPV

Role

App-V Management Server
App-V Publishing Server
App-V Streaming Server

App-V Management Server
The App-V Management Server is a centralized management interface for the App-V
infrastructure. It offers functionality like adding, publishing and removing applications
from the environment using Powershell or the Management Console. It is queried by
the Publishing Server. Because the Publishing Server caches all data, the Management
Server does not any relevant impact on performance metrics captured in this research.
App-V Publishing Server
The App-V Publishing Server is responsible for delivering the correct application
publishing information to the client. Although the amount of data transferred is
relatively low (compared to actual streaming data) it does communicate to the client
and is therefore important for our research.
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App-V Streaming Server
Although not being a true installable server role, we decided to separate the Streaming
Server from the other roles. In our environment, the Streaming Server is capable of
delivering a package based on HTTP (by means of Microsoft IIS) as well as through
SMB1 (by means of a general fileshare).



http://strapv:80/appvcontent/package/package.appv
\\strapv\appvcontent\package\package.appv

The environment is visualized in the following graphic:

Figure 3: App-V Infrastructure

1

Version 1.0

Because of running on a Windows 2008 R2 server this means SMB version 2 is used
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Performance metrics
To measure the performance of the App-V infrastructure components we configured
the Performance Monitor with the default collector set “system performance”. The
data is logged to a CSV format with an interval of 30 seconds and the total number of
samples at 114.

6.4

TEST APPROACH
Unless otherwise mentioned, Project VRC consistently used these methodologies to
perform their tests:

6.5



All tests are executed on a virtual desktop environment using View 5.2.0 on
vSphere 5.1.



All sessions are launched from Windows 2008 R2 VMs using direct RDP 7.1
connections.



All test operations are fully automated. This ensures consistency of the data.



All tests are performed in a stateless desktop VM configuration.



Before each test is started, the server host and launcher infrastructure are
completely restarted to ensure the test is not influenced by previous tests.



In all tests the VMs are pre-booted, as a result the logon time frame is always
48 minutes.



To ensure vSphere’s Transparent Page Sharing (TPS) can free memory
resources, each test is initiated at least 30 minutes after the previous VM has
been started.



All tests are performed at least ten times and the average result is reported in
this document (both ESXtop and VSImax v4.1).



All VSImax v4.1 tests are performed with ESXtop running in the background
with a 30 second sample interval on a dedicated VMA machine.



VMware View Composer is used to create and deploy the VMs as linked clones.

VIRTUAL MACHINES
All tests are executed on a Windows 7 client with a 32bit architecture (x86). Windows
7 was selected because it is the only platform that is supported by both, Microsoft
App-V 4.6 as well as 5.0. As explained in a previous section, we originally intended to
do a cross analysis of both platforms in all scenarios, but in the end we decided to
focus on App-V 5.0 alone; except for the baseline scenario.
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Windows 7 was configured with 1GB memory with 2vCPUs. Windows 7 has roughly
600-700MB free memory available, which is more than enough for the Login VSI
workload.
The VMs are fully consistent with the optimizations of the Project VRC white paper
Phase III. For a detailed overview, please refer to the available Windows XP and
Windows 7 white paper here.
All virtual machines were deployed including the relevant App-V client and its prerequired software (like Visual C++ runtime and, Microsoft .NET).

6.6

APP-V CONFIGURATION
Because of the various test scenarios that we executed, there are a great many
configuration alternatives. Unless stated otherwise, the following configuration is the
default configuration that was applied:
Item

Publishing

Publishing
Optimization

Streaming

Protocol
Package
Optimization

Version 1.0

Description

Default Configuration

Publishing can be executed both from a user
perspective (per user) as well as global (per
computer)
Publishing can be optimized by pre-adding (not
mounting) or pre-publishing the package
information of the application(s) to the image.
Pre-publishing is only applicable in global
publishing scenarios.
By default the App-V client will stream and
cache the application data to the client.
Alternatively, the information can be accessed
on demand without caching the content (by
means of the Shared Content Store).
App-V package can be streamed through HTTP
or SMB
During the sequencing process there is the
option to optimize packages for streaming (by
means of including a feature block 1). When
the packages are not optimized there are two
options: Fault Streaming and pre-download. In
the pre-download scenario the package is
entirely downloaded before launching the
application. In the Fault Streaming scenario
the application is launched as quickly as
possible. More information can be found here.

User Publishing

Pre-added

Shared Content
Store

HTTP
Fault
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Item

Package Root

Description

Default Configuration

During sequencing you have the option to
install the packaging into the Primary Virtual
Application Directory (PVAD) or into the
Virtual File System (VFS).

PVAD

Above configuration was selected based on various conversations with peers and a
Microsoft engineer involved in the test setup and they are commonly known to be the
best practice configuration.

6.7

VIRTUAL APPLICATIONS
The Login VSI Knowledge worker workload executes a variety of applications during
the workload. The following table contains the application that are used and which are
virtualized with App-V.
Application

Microsoft Outlook 2010
Microsoft PowerPoint 2010
Microsoft Excel 2010
Microsoft Word 2010
Adobe Reader X
Freemind (including Java Runtime Environment)
Adobe Flash
Internet Explorer 9
7-Zip
Doro PDF

Virtualized

Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
No (7-zip is part of the
measurement of the VSImax)
No

Microsoft Office 2010 was selected because it is the only version that is supported for
both, Microsoft App-V 4.6 as well as App-V 5.0.
During sequencing Microsoft best practices have been applied provided in the
following document:
http://download.microsoft.com/download/F/7/8/F784A197-73BE-48FF-83DA4102C05A6D44/App-V 5.0 Sequencing Guide.docx
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6.8

APP-V TEST SCENARIOS
The following scenarios were executed during the test providing a wide variety of
results
Test scenario

App-V Locally Cached

Registry Staging

Shared Content Store
App-V Publishing
Streaming
Package Architectures

Hotfix 4

Comment

This scenario provides the baseline for all future test
scenarios. It eliminates all external factors because
application are loaded and executed locally. We
think these tests should provide the purest impact of
App-V
Registry staging is a optimization configuration
primarily for the publishing and application
execution phase.
Shared Content Store is a technology to reduce the
storage (capacity) impact of App-V
Various publishing scenarios (user, global etc) will be
executed in this section.
Primary focus on the supported streaming protocols
and their impact on performance and capacity.
During sequencing a variety of configurations can be
implemented (install to VFS or not, optimize for
streaming or not) that may or may not influence
performance and capacity.
A specific section to understand the impact of Hotfix
4 for Service Pack 2.

The next chapters will describe each of the executed test in more detail as well as the
results and conclusions that derive from the tests.
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7.

APP-V LOCALLY CACHED
The first scenario that was tested is the App-V Locally Cached scenario. This scenario is
a baseline scenario for all future tests. It tests the impact of application virtualization in
a standalone, offline scenario, eliminating any noise from external factors. We believe
this test will display the purest impact of application virtualization technology. All AppV applications are cached within the golden image.
This scenario will compare App-V 5 to App-V 4.6 as well as a locally installed
application scenario.

7.1

CAPACITY IMPACT BASED ON VSIMAX
Find below an overview of the capacity impact based on VSImax.

Installed apps

100%

App-V 4.6

8%

App-V 5.0

84%

0%

20%

40%

60%

80%

100%

120%

Figure 4 Locally Cached: capacity impact based on VSImax

As mentioned earlier, we will not focus on the management and deployment benefits
of App-V but only on the performance impact. On that topic one would expect a small
decrease in performance and capacity because App-V is after all an additional
management layer between the operating system and the application(s).
The chart shows an capacity impact of 8% on App-V 4.6, which is – in our opinion –
fairly good. However, the chart also originally shows a shocking 84% capacity impact
when using App-V 5.0. Even though some capacity impact is to be expected, we think
that with such an impact something is clearly wrong.
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We have investigated this issue further and it is discussed in an upcoming section.

7.2

PERFORMANCE METRICS
When looking at the resource metrics we can clearly see that App-V 5.0 has an
extremely high utilization, which would explain the capacity impact.
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Figure 5 Locally Cached: CPU utilization

App-V 5.0 seems to start with a 100% CPU load even though we included 30 minutes
idle time between each run.
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Also when looking at disk writes we see that App-V 5.0 has a huge offset compared to
App-V 4.6 and local installed applications. As the workloads are identical, this indicates
a lot of other activity inside the virtual machine.
2500

2000

1500

1000

500

Baseline

App-V 4.6

56:00

54:00

52:00

50:00

48:00

46:00

44:00

42:00

40:00

38:00

36:00

34:00

32:00

30:00

28:00

26:00

24:00

22:00

20:00

18:00

16:00

14:00

12:00

10:00

08:00

06:00

04:00

02:00

00:00

0

App-V 5.0

Figure 6 Locally Cached: write I/O

7.3

INVESTIGATION HIGH LOAD
After some thorough investigating we learned that the Microsoft .NET optimization
service (mscorsvw.exe) was causing the high amount of resource utilization. The .NET
optimization service is a background thread to optimize the .NET components for
improving application startup times.
As the optimization was not finished (or even started for that matter) in our golden
image and our environment is stateless (meaning the state isn’t preserved between
each run) we encountered this behavior within each test run. Luckily the optimization
can be forced to run in the virtual machine prior to saving the golden state. A script to
do so is available here: http://bit.ly/dotNetCpu.
Just to be clear: the impact displayed earlier is not related to App-V 5.0 in any way but
in general to Microsoft .NET 4.0. Because .NET is only a dependency for App-V 5.0, it
explains why we didn’t see identical behavior in the installed application and App-V 4.6
results.
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7.4

CAPACITY IMPACT BASED ON VSIMAX WITH .NET OPTIMIZATION
When we forced the .NET optimization to occur beforehand, we see the impact of
App-V 5.0 has been drastically improved and only results in a 13% impact compared to
84% before. This impact is most likely caused by the increased amount of integration
capabilities into the underlying operating system compared to previous releases.

Installed apps
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App-V 4.6

8%

App-V 5.0 with
.NET optimization

13%
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Figure 7 Locally Cached: capacity impact based on VSImax
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7.5

PERFORMANCE METRICS
With the .NET optimization we also see that the resource utilization offset of App-V 5.0
has decreased and is now comparable to the other scenarios.
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Figure 8 Locally Cached: CPU utilization
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Figure 9 Locally Cached: write I/O
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We do notice a peak in CPU and disk I/O in the beginning of each test. We can’t explain
what’s causing this peak and we continue to see this in all upcoming test scenarios. It
occurs in both the App-V 4.6 as well as in the 5.0 scenarios, which would suggest some
kind of common denominator. We decided not to further investigate because the
capacity and performance impact was not influenced by this peak in any way.

7.6

CONCLUSION
A certain amount of performance impact because of using application virtualization
technology is to be expected and is also what we see in our test results. Both CPU and
disk I/O are slightly higher and the overall capacity impact is around 13%. That means
there is about 5% less capacity than the previous version. It can be explained by the
increased amount of integration with the local operating system it supports.
When installing Microsoft .NET Framework 4.0 in a hosted desktop scenario – even
when not deploying Microsoft App-V – we strongly recommend to force the .NET
optimization service to occur before saving the golden image. Not doing so may result
in a high amount of resource utilization, especially in a stateless VDI environment.

Version 1.0

Page 36

as

Virtual Reality Check
Phase VII: Impact of App-V 5.0

8.

REGISTRY STAGING
With the release of App-V 5.0, a new functionality was introduced which is called
Registry Staging. This process extracts the registry part of the App-V package and
applies it to the local machine. This will enable the integration of the package with the
local operating system. By default, this process takes place in the background when
the application is added and published to the machine or to the user. This can however
be postpone to application startup. When having a large set of virtual applications –
and not all of them will be launched by the user every time – disabling Background
Registry Staging can be beneficial for publishing times because the impact is moved to
application startup. More information can be found here.
The question is: does Registry Staging have any negative side effects on performance
or capacity?

8.1

CAPACITY IMPACT BASED ON VSIMAX
When disabling background registry staging – meaning that the registry is staged at
application startup – in a Locally Cached scenario there is a small degradation in the
overall capacity.
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Figure 10 Registry staging: locally cached capacity impact based on VSImax
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In a streaming scenario the impact of disabling registry staging is a little higher.

Streaming
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Figure 11 Registry staging: streaming capacity impact based on VSImax

The streaming impact on itself will be described in the Streaming chapter and is
referenced as 100% in the graph above.

8.2
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8.3

PERFORMANCE METRICS
The performance impact is related to CPU. When the background registry staging is
disabled this will consume more CPU.
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Figure 12 Registry staging: locally cached CPU utilization
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This same behavior is even more visible in a streaming scenario.
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Figure 13 Registry staging: streaming CPU utilization

Disabling Background Registry Staging does result in a small improvement of disk
activity. When disabled the writes will be reduced in both a Locally Cached and even
more in a streaming scenario.
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Figure 14 Registry staging: locally cached write I/O
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Figure 15 Registry staging: streaming write I/O

8.4

CONCLUSION
We’ve identified a small negative capacity impact when registry staging is delayed to
application start up (disable background registry staging is active). We think this can be
caused by a variety of things, amongst which:


We are using a stateless VDI environment in which background registry
staging hit occurs every time a user logs on to a machine. In a statefull VDI
environment that hit would occur only one time per user per machine.



We have a limited amount of applications in our test setup. The more applications are being published, the higher the potential performance gain
could be.



All of the applications that we publish are being used by the workload. Delayed registry staging is primarily focusing on the less frequently used applications.
Microsoft recommends disabling background registry staging in a hosted desktop
environment for performance reasons. Based on our test results and setup, we can’t
confirm this best practice. What we do notice is a small negative capacity impact.
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9.

SHARED CONTENT STORE
Shared Content Store (SCS) is introduced with the release of App-V 5.0 and specifically
is designed for hosted desktop environments. In a traditional streaming scenario the
application is published to the target machine and the App-V package is streamed and
cached on the local machine. Enabling Shared Content Store makes the App-V package
still stream to the target machine, but data is not written to the local disk, but just
retained in memory. This concept should reduce disk I/O – which is relatively
expensive in hosted desktop environments – by only writing the bits that are required
for application publishing.
The positive thing from Shared Content Store is that it is independent of the
management infrastructure that is used. It is configured on client level so different
machines can have different SCS configurations and still be managed in the same way
in the same infrastructure.

9.1

CAPACITY IMPACT BASED ON VSIMAX
The Shared Content Store concept is based on streaming technology. Therefore is
likely to have more performance impact than in a locally cached scenario.
Furthermore, the VSImax graph below shows that the traditional way of streaming
(with caching) has a higher impact compared to Shared Content Store.
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Figure 16: Shared Content Store: capacity impact based on VSImax
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9.2

PERFORMANCE METRICS
We can see streaming has an impact on CPU utilization. In both scenarios, the CPU
graph is clearly above the non-streaming scenario. Also noticeable is the fact that
default of streaming does not reach the 100% CPU utilization. Because default
streaming in our test setup is so IO intense, the storage system became the bottleneck
before the max CPU was reached.
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Figure 17 Shared Content Store: CPU utilization
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Enabling Shared Content Store results in a small improvement in disk reads because
the packages are not cached on the local disk and all the read activity is directly
redirected to the streaming server (instead of looking from data on the client disk).
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Figure 18 Shared Content Store: read I/O
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We do see a huge improvement in disk writes when enabling Shared Content Store.
Here you can clearly see that the storage system becomes the bottleneck even before
the maximum CPU was reached in the default streaming setup.
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Figure 19 Shared Content Store: write I/O

9.3

CONCLUSION
Microsoft recommends enabling the Shared Content Store in hosted desktop
environments. Based on our results we strongly recommend this. Enabling shared
content storage drastically reduces the number of disk I/O (especially writes).
Note: In a statefull environment it can be more beneficial to use the default way of
streaming. In the long run the machine may benefit from the fact that the application
is cached on the machine. This was however not part of our test setup.
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10.

APP-V PUBLISHING
As part of the delivery process of virtual applications, application publishing is also
involved. Publishing is extracting the meta data from the package for delivering
integration points of the application (like shortcuts, file types, etc.) to the user or
machine. In App-V terminology these integration points are called virtual extensions.
This task is usually executed during user logon. The content of the package itself is not
yet delivered, but will be once the user starts the application.
When the user logs on for the first time, the applications that the user is entitled to
will be published. In our scenario, because we have stateless machines, this happens
during every logon. It’s important that the publishing takes place as quickly as possible
so that the user can start using applications as soon as possible.
The times it takes for the entire publishing process is dependent on many factors like:
 The amount of applications the user is entitled to.
 The amount of integration points the applications have (the more integration
points, the more processing time).
 The size of the package and the amount of files (even though just the
publishing information is retrieved).
 And more…
It’s therefore very hard to objectively evaluate the publishing time. Every organization
has its own business applications that may or may not behave badly. Additionally it is
also difficult to provide an opinion on the publishing time, because what is a
reasonable and acceptable timeframe? 10 seconds? 30 seconds? 1 minute? And
compared to what? Locally installed applications?
Therefore, we will not judge the publishing time, but we will measure it. Because
Microsoft has no standard reporting available for reporting the publishing times, we
retrieve them with the following script:
http://www.logitblog.com/get-app-v-5x-publishing-time-with-powershell/

10.1

PUBLISHING TIME PER APPLICATION
In our test setup, we have a total of 4 frequently used applications that are published
to the target machine, which can be users or computer bases.
When looking at the publishing time per application, we can clearly see that the first
application (although being relatively small and simple) is taking a disproportionate
amount of time (6 out of 32 seconds). Interestingly, this is the case in every test that
we executed even when we shuffled packages. We guess that this is due to the
network initiation and authentication to the publishing server or because the App-V
subsystem is triggered for the first time (like for example WMI).
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Secondly we notice that the Microsoft Office 2010 package is dominating the
publishing time - most likely due to the sheer number of integration points in the
product. Although one could argue whether or not Microsoft Office is a good
candidate – and the publishing times may confirm that it is not – we like the fact that
we prove that the user experience may be influenced heavily by just publishing a single
application. Although it may not be Microsoft Office in your environment, a line of
business application may have the same characteristics and display the same or worse
behavior.

6

1 1

Adobe Flash

24

Adobe Reader

Freemind

Microsoft Office 2010

Figure 20 App-V Publishing: publishing time per application

10.2

PUBLISHING TIME IN PERCENTAGE
As mentioned earlier in the document the default configuration of publishing is based
on user publishing with pre-added applications. To find out if the publishing method
has any influence on the publishing time we’ve tested these alternative configurations:




Version 1.0

User not pre-added; applications were not pre-added to the image in this
scenario.
User pre-added Office image; Microsoft Office – being the dominant publishing
consumer – was added to the image (locally) and taken out of the publishing
process. This may be an implementation that customers are considering (or
advised to do) to reduce publishing times, although it does compromise
flexibility.
User pre-added Office no COM; because we suspect the amount integration
points is the main reason behind the high publishing times, we decided to
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disable COM integration (most likely having the greatest impact) through
manifest XML customization. (More information can be found here:
http://blogs.technet.com/b/gladiatormsft/archive/2013/09/11/app-v-on-comisolation-and-interaction.aspx)



Global pre-added; instead of user targeting we publish the package globally
(per machine)
Global pre-added / publishing; instead of user based publishing we publish the
package globally (per machine) and we saved the publishing data in the
machine (golden image)

The results of these tests (shown in percentages not in absolute figures) are quite
interesting:

User Not Pre-Added

100%

User Pre-Added

101%

User Pre-Added Office Image

69%

User Pre-Added Office No COM

21%

Global Pre-Added

119%

Global Pre-Added / Published

125%
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80%

100%

120%

140%

Figure 21 App-V Publishing: publishing time in %

First off, we can clearly see there’s a price for global publishing (is about 19-25%
slower than user based publishing). Secondly, we see that it pays to investigate and
optimize publishing times. In our scenario, we could increase publishing time by 21, or69%.
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10.3

PERFORMANCE METRICS
Looking at the performance metrics we see no real difference in resource
consumption.
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Figure 22 App-V Publishing: CPU utilization
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This behavior is identical for the disk activity.
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Figure 23 App-V Publishing: commands I/O

10.4

CONCLUSION
Publishing time has a huge influence on the overall user experience. The longer the
users have to wait, the worse user experience they are going to get. This is however
very dependent on your particular scenario. We strongly advise to pro-actively
investigate publishing times in your environment.
When publishing times are not meeting expectations, there are ways to optimize
them. We recommend investigating the heavily integrated packages that have a high
influence on the publishing times and consider optimizing the package (ignoring some
integration points in the package) or maybe mount (or even install) locally if possible.
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11.

STREAMING
There are various protocols available for streaming application packages to an App-V
client. You can use HTTP as your primary protocol (by means of a virtual directory on
an IIS Webserver) or use SMB as the primary protocol (by means of a file server). The
protocols can be used side by side and is determined by the way the package is added
to the environment. The protocol can also be overruled at client level for all packages.
In this section we want to see if the selected streaming protocol has any influence on
the overall capacity or performance of the VDI environment.

11.1

CAPACITY IMPACT BASED ON VSIMAX
Streaming on itself already has impact on the overall capacity. We inspected this in a
App-V Publishing chapter. Based on our test we noticed that SMB has less impact on
capacity than HTTP.
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7%

0%

20%

40%

60%

80%

100%

120%

Figure 24 Streaming: capacity impact based on VSImax
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11.2

PERFORMANCE METRICS
When looking at resource utilization we learn that the SMB protocol uses less CPU
compared to HTTP.
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Figure 25 Streaming: CPU utilization
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There is no real difference in disk activity.
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Figure 26 Streaming: commands I/O
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11.3

PUBLISHING TIMES
Streaming is not only used when the application is started on the client, but also during
publishing when the meta data of the package is downloaded and integrated in the
client. Looking at the publishing time of the App-V packages we see the same
advantage for SMB.
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Figure 27 Streaming: publishing time in seconds
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When comparing the publishing times in percentage there is a big difference.
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Figure 28 Streaming: publishing time in %

11.4

CONCLUSION
For performance reasons we recommend SMB because it uses less resources and
therefore will improve the overall capacity and publishing times. Depending on the
network infrastructure – for example in remote access, separate networks or security
scenarios – you maybe be forced to use HTTP.
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12.

PACKAGE ARCHITECTURES
An ancient discussion in the App-V community has been if decisions in the sequencing
process have any impact on capacity, performance or resources. Guidelines on this
topic are provided by Microsoft or the community – sometimes based on performance
arguments – but these best practices haven’t been proved with factual data of the
impact on overall capacity or performance.
In this chapter we will look at the following package architectures:

12.1



PVAD installed application



VFS installed application



Migrated application



FB1 optimized application



Fault streamed optimized application

CAPACITY IMPACT BASED ON VSIMAX
Our tests show that neither of the package architectures stand out when it comes to
capacity impact, with the exception of migrated package(s). We suspect that this is due
to the fact that newly supported integration points are not added to packages when
they are migrated from earlier versions of App-V. In our case, Microsoft Office has a lot
of integration points.
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Figure 29 Package Architectures: capacity impact based on VSImax
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12.2

PERFORMANCE METRICS
Based on the overall impact we can see the migrated package is consuming less CPU.
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Figure 30 Package Architectures: CPU utilization

There are small improvements in disk activity but there is no real difference.
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Figure 31 Package Architectures: commands I/O (reads and writes combined)
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12.3

CONCLUSION
We conclude that the package architecture – except for the migrated packages –
doesn’t have any impact on overall performance and capacity. This would mean that
best practices based on this argument alone are questionable. There may be good
reasons to follow these guidelines, but performance impact isn’t very likely one of
them.
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13.

HOTFIX 4
On May 1, 2014 Microsoft released Hotfix 4 for App-V 5.0 SP2. This release was
focused on performance – publishing performance specifically – and Microsoft also
released some performance guidance. This chapter will focus on Hotfix 4 specifically to
find what the performance gain is and where it can be found.

13.1

CAPACITY IMPACT BASED ON VSIMAX
The focus of Hotfix 4 was on publishing performance and not overall capacity. When
installing the HF4 there’s no capacity difference, positive or negative.
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Figure 32 Hotfix 4: capacity impact based on VSImax
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PERFORMANCE METRICS

Like the overall capacity, there is no difference in the CPU and disk activity.
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Figure 34 Hotfix 4: commands I/O
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13.3

PUBLISHING TIMES
We do see a huge improvement in publishing times.

SP2

100%

HF4

38%

0%

20%

40%

60%

80%

100%

120%

Figure 35 Hotfix 4: publishing time in %
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Because we have a relatively low amount of applications we suspect that the
improvement in an actual production environment will be even larger. We also see
that the publishing time in HF4 remains more consistent when more users log on.
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Figure 36 Hotfix 4: publishing time in seconds

13.4

CONCLUSION
We strongly recommend to install Hotfix 4 on top of SP2 in any publishing scenario as
it greatly improves the publishing times.
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