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Highlights

VDI Like a Pro conducted the eighth worldwide ‘End User Computing — State of the Union’ survey.
Over the years, similar surveys were conducted in 2012, 2014, 2015, 2017, 2018, 2019 and 2020.
The ‘End User Computing — State of the Union’ is truly unique because it’s unbiased, independent,
powered by the community and the results are available for everyone—free of charge.

The document provides valuable insights in trends, real-world deployments, configuration, and
usage, both on-premises and public cloud environments, from more than 1647 people who
supported the survey.

1647 people supported the survey and on average, completed the survey in 10 minutes.
North America has the largest response distribution and is the largest region by far. There is
a relatively high number of participants from the Netherlands (11.60%), likely because VDI
Like a Pro and their team members are well-connected with end-users, partners, and
vendors in this region.

In 2021 47.37% of the respondents are using both a single user and multi-user operating
system to support their users with virtual applications and desktops.

Microsoft Windows Virtual Desktop (WVD) is considered or being used with 26.92% which
is similar compared to 2020. Citrix VADs at 14.93% and virtual applications and desktops via
Citrix Cloud at 11.54%. The different Citrix solutions combined are being used or will be
introduced at 30.77%. The different VMware solutions are being used or will be introduced
at 9.27%. Nutanix Frame is used or will be introduced with 8.60% of the respondents
followed by Amazon Workspaces at 6.79%.

The most important reason for use of Desktop as a Service is the ability to support Work
from Home with 23.76%.

In the context of Desktop-as-a-Service the IT department is responsible for managing the
Infrastructure as a Service at 67.05% of the respondents, followed by 11.14% where the
System Integrator or Managed Service Provider is responsible for these tasks.

The use of unified communications with voice and video support has increased rapidly
from 13.4% in 2014, 30.6% in 2017, 38.72% in 2019, 47.92% in 2020 to 60.06% in 2021.

The total usage of Microsoft FSLogix Profile Container is 32.48% an increase of more than
11% compared to 2020.

One of the new survey questions added in 2021 — what the size of the Windows user profile
is. A Windows Profile size between of 1-5GB is common for 28.64% of the respondents
followed by a user profile of 5-10GB in size by 23.64% of the respondents.

Where are the windows user profiles stored? 16.99% is using Azure Files Premium for the
windows user profiles, followed by 16.27% who is using Azure Files Standard.

Microsoft OneDrive is used the most within the virtual application and desktop
deployments, 51.62% of the respondents use OneDrive followed by Google Drive with
11.60%. Interesting is that 11.47% aren’t using Enterprise file synchronization and sharing
withing virtual applications and desktops.

A new question in the 2021 survey this year is around the Protocol being used in the context
of on-premises and Desktop-as-a-Service. Citrix HDX is the leading remoting protocol with
36.35%, followed by Microsoft RDP with 17.95%. Citrix HDX w/ EDT is 3rd with 11.01% and
4th is VMware Blast Extreme with 9.20% of the deployments.

The majority of virtual desktop and application deployments in the cloud aren’t using
GPUs, 52.16% while NVIDIA GPU NV instance types on Azure are used at 15.38%. The AMD
GPU based instances are used at 9.94%.

With 63.44% Windows 10 is used the most with versions 1903/1909 and 2004/20H2 leading
the usage, an increase of 6.44% compared to 2020.

VDI Like A Pro - End User Computing — State of the Union — 2021
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Google Chrome is used the most within the virtual application and desktop deployments,
46.61% of the respondents use Chrome, followed by the Chromium based Microsoft Edge
with 31.97%.

Another new question in the 2021 survey is the question which printing solutions is being
used. 33.98% is using a regular Microsoft Windows print server, Citrix Universal printing is
2nd with 18.07% followed by universal print solutions from Microsoft with 14.18%. 7.79% of
the audience don’t print anymore.

We are surprised to see that IT Admins are increasingly using manually installation and
update of OS and applications within the master image. 26.19% in 2021 which was 25.82%
in 2020 which already was an increase of 6.59% compared to 2019.

While Citrix Provisioning Services (PVS) remains a popular choice in many Citrix
environments with 28.27% in 2020 and 23.69% in 2021 Citrix Machine Creation Services
(MCS) usage has increased from 15.78% in 2017, 18.72% in 2018, 19.47% in 2019, 24.95% in
2020.

69.39% of all the applications in the organization are Windows based applications,
followed by 22.30% Web/Saa$S applications and 8.31% of the applications are mobile.

The biggest competitor for application isolation/virtualization solutions isn’t Microsoft or
VMware -- it’s again ‘NoAppVirt’.

A Unified Workspace portal brings Windows, Web/SaaS applications and data together.
Most of the respondents, 43.61%, aren’t using a unified workspace portal.

Fewer participants are using application virtualization solutions. We see that those who do
virtualize their applications have a lower adoption rate as the 80-100% category dropped
from 30.86% in 2019 to 26.83% in 2020 and 11.35% in 2021.

49.85% of the respondents have an on-premises/multiple datacenter environment available
for business continuity while 12.69% do not have a standby environment at all.

9.02% expect to switch from a multi-session operating system to a single session operating
system while 21.71% expect to switch from a single session operating system to a multi-
session operating system.

In upcoming years, how will the virtual application and desktop solution look? 38.78%
expect it will look somewhat the same as today while 27.94% expect it will shift more
towards a combination of physical PCs and virtual applications and desktops.

Close to half of the respondents (48.70%) patch their systems once per month, a small
decrease compared to 2020.

With 50.80%, Windows laptops, desktops and workstations are a common solution to
access virtual applications and desktops.

Dual-display configurations remain the most popular setup — as it combined totals of
63.92% in 2021 an increase of 2.18% compared to 2020. Dual display at Full HD is used the
most with 41.90%.

One of the new questions for this year’s survey is the question what the ratio “work from
home” or “work from office” will be. Interesting is the result that it is a draw — 50% - 50%
which means Hybrid work scenario for many of us.

VDI Like A Pro - End User Computing — State of the Union — 2021
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Introduction

Welcome to the End User Computing — State of the Union 2021 edition.

We believe the results presented in this report provide valuable insights in trends real-world
deployments, configuration, and usage of end-user computing (EUC) solutions such as Virtual
Desktop and Applications — Virtual Desktop Infrastructure (VDI) and Desktop as a Service (DaaS) both
on-premises and public clouds.

This document will also provide a great perspective on key end-user computing trends for the
forthcoming years, which will help you with planning and creating your EUC roadmap.

The goal of the survey is to get a clear view on how the industry is changing and to support all
involved with valuable, independent, and unbiased research results based on actual and objective
customer data. 1647 people supported the survey and, with support from the EUC community, the
results are freely available to everyone. This is truly a great achievement and community effort.

Topics in the survey will cover Virtual Desktop Infrastructure (VDI), Desktop as a Service (DaaS),
public cloud, security, devices, single session and multi-session Operating Systems, storage,
hypervisors, GPUs, manageability, tools and the key EUC initiatives for 2022 and beyond.

About VDI Like a Pro

Independent research organization VDI Like a PRO started the State of the Union Survey back in
2013, with the goal to provide an annual insider view of the End User Computing (EUC) market.

VDI Like a Pro (www.vdilikeapro.com) is an initiative by Ruben Spruijt, Sr. Technologist at Nutanix.
Mark Plettenberg, Senior Product manager at Login VS| and Christiaan Brinkhoff as Principal Program
Manager at Microsoft

With many of the questions repeated annually, the survey not only gathers data about the current
status of the industry but also discovers changes and trends. This year 1674 respondents
participated in the survey, making this research initiative one of the largest on the EUC market
currently. The survey closed on 22/03/2021.

The results of the survey are reported in this whitepaper which is available to all at
www.vdilikeapro.com. The content from this survey will also be presented at leading industry and
events such as Microsoft Ignite, VMworld, ExpertsLive, Citrix Synergy, NVIDIA GTC, E2EVC, Nutanix
.NEXT and various user groups.

If you want to use information from the survey feel free to contact Christiaan, Mark or Ruben.

Made possible by: Login VSI

Login VSI has paid for the use of the survey tool (51200, per year). Login VSI (www.loginvsi.com) is
the industry standard in synthetic load testing and active monitoring for virtual applications and
desktops. The software of Login VSI is used by enterprises with centralized desktop environments
and/or business-critical applications running in VDI, and by all major IT vendors that offer
infrastructure solutions for VDI.

VDI Like A Pro - End User Computing — State of the Union — 2021
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Teamwork

A community project cannot be successful without inspiring individuals and dynamic companies.
Here are some that made this possible this and past years!

Lorna Crawford for making sure this document is presented in readable English
Jack Madden, for announcing the survey at BrianMadden.com

Login Consultants & PQR for running earlier surveys as ProjectVRC

Login VSI, Atlantis Computing and FRAME for running earlier surveys as TeamVRC
The Login VSI marketing team for their support

Login VSI and Nutanix for support of this year’s survey

Actual Tech Media (ATM)

Many other community friends on LinkedIn and Twitter

Team and contact

All information about VDI Like a Pro can be found at www.vdilikeapro.com.

We try to provide accurate, concise, and practical information. We appreciate any feedback.

If you have any comments, corrections, or suggestions for improvements of this document, then we
want to hear from you!

Please send an email to Mark Plettenberg (m.plettenberg@loginvsi.com), Christiaan Brinkhoff
(mail@christiaanbrinkhoff.com) or Ruben Spruijt (ruben@rspruijt.com) and include in your message:
the title of the document, the version number, and the page that you refer to.

Leaderboard
The State of VDI survey is executed by:

Mark Plettenberg Ruben Spruijt Christiaan Brinkhoff
Sr. Product Manager Sr. Technologist Principal PM
Login VSI Nutanix Microsoft
@MarkPlettenberg @Rspruijt @Brinkhoff C
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Participant information

1647 people supported the survey and on average, completed the survey in 11 minutes.

10.654 did view the landing page. Participants from more than 60 different countries around the
globe took part in the survey, with a majority of 42.56% in North America. 2" is Netherlands with
11.60% followed by the United Kingdom with 8.32%. The response is measured based on client IP
address.

Response Distribution

Country

United states

42,56

Netherlands

United Kingdom

Germany

India

Canada

Switzerland

Australia

France

Belgium

Israel

11.60

8.32

5.95

3.58

2.73

1.54

1.52

30

35

VDI Like A Pro - End User Computing — State of the Union — 2021



VDI

LIKE A PRO

VDI Like A Pro - End User Computing — State of the Union — 2021

North America has the largest response distribution and is the largest region by far. There is a
relatively high number of participants from the Netherlands (11.60%), likely because VDI Like a Pro
and their team members are well-connected with end-users, partners, and vendors in this region.

We could have said that the Dutch are leading the way in the EUC space with their high adoption
rate, awesome customer deployments, and the deeply engaged community consisting of leading

Microsoft MVPs, Citrix CTPs, Nutanix NTCs, and VMware vExperts -- but that's just bragging about
the Dutch and isn't based on survey results.

Country
45
United States
40
35
30
25
20
— Netherlands
15 _
10 / United Kingdom
5 Germany
D i I i I i i i I i I
2017 2018 2019 2020 2021
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What is the most important business vertical to use your Virtual applications and

desktops environment?

With 14.41% healthcare became the largest business vertical for virtual applications and desktop
solutions. Closely followed by ‘Technology’ companies with 14.29% and Financial services with
12.36%. Compared to last year usage of from education and healthcare customers increased while

finance and government declined.

What is the most important business vertical to use your End User

Computing (Virtual applications and Desktops) environment

Healthcare I 14.41

Technology (incl. IT services)
Financial (Finance)
Consultant (Working for various types of customers)
Education

Government

Architecture, Engineering, Construction (AEC)
Manufacturing

Other

Insurance

Legal

Transportation (Travel)
Retail

Energy

Telecommunications
Automotive
Defense/Military

Food and Beverage

Real Estate

Not sure

Media

Oil and Gas

Housing

Online

12.36
11.16
8.52
7.68

2.88
2.52
2.28
2,16
1.80

1.68

1.20
1.20
1.08
1.08
0.84
0.48

0.36

14.25

16

VDI Like A Pro - End User Computing — State of the Union — 2021



VDI

LIKE A PRO

VDI Like A Pro - End User Computing — State of the Union — 2021

What is the most important business vertical to use your End User
Computing (Virtual applications and Desktops) environment

20
18
16 Healthcare
14
12 Finance
10
3 Education
6 Government
4
2
0 I 1 I 1 I 1 I 1 I 1 I 1 I 1
2014 2015 2017 2018 2019 2020 2021

What is the total amount of users within your organization?

In 2020, the survey respondents working in an organization with 100,000+ users totaled 7.67%

This year, the percentage totals 9.27% an increase of 1.60%. The largest group of organizations using
virtual applications and desktops, with 23.36% are between 1.000 and 4.999 users followed by
5.000-24.999 users with 21.88%.

What is the total amount of users within your organization?

100.000+ 9.27
25.000 to 99.000 10.01
5.000 to 24.999 21.88

1000104900 N 2: 26

250to 999 16.19
1to 249 18.29
Not sure 0.99
0 5 10 15 20 25
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Operating Systems

What type of operating systems are you using?

In 2021 47.37% of the respondents are using both a single user and multi-user operating system to
support their users with virtual applications and desktops, a decline of 3.62% compared to 2020.
27.06% is using a multi-user operating system (with multiple users actively sharing the VM) while
25.47% is using a single-user operating system which is an increase of 2.73% compared to 2020.

What type of operating systems are you using?

Single-Session Operating Systems (VM is dedicated for

active user) 2547

Multi-Session Operating Systems (VM is shared with

multiple active users) 27.06

Both Single and Multi-Session Operating systems _47.47

VDI Like A Pro - End User Computing — State of the Union — 2021
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Note from the authors; The Windows Server Operating system and Windows 10 can support both
single-user and multi-user scenarios. This is possible when the ‘Session Host’ role is enabled on
Windows Server or Windows 10 Enterprise Multi-Session (EMS) as part of Microsoft Windows Virtual
Desktop (WVD) is being used.

What type of operating systems are you using?

0000 Both Single and Multi-
Session Operating
systems
[ —
50.00
4000 Multi-Session
Operating Systems
(VM is shared with
30.00 multiple active users)
20.00 Single-Session
Operating Systems
(VM is dedicated for
active user)
10.00
0.00 . L : |
2020 2021
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What single-Session operating systems are you using?
With 63.44% Windows 10 is used the most with versions 1903/1909 and 2004/20H2 leading the
usage, an increase of 6.44% compared to 2020. Windows 7 usage continued the decline from past
years with 5.77% using Windows 7 as a guest operating system in 2021, which is a 6.23% decline
compared to 2020. Windows Server 2012R2/2019 usage is 23.36% in 2021, an increase of 3.36%
compared to 2020. Usage of Linux as Guest OS for virtual desktops and applications has declined a

little but from 6% in 2020 to 5.38% in 2021.

What single-session operating systems are you using?

Windows 10 2004 + 20H2 (2009) - or more recent

100

90

80

70

60

50

40

30

20

10

Windows 10 1903 + 1909
Windows 10 1803 + 1809
Windows 10 1703 + 1709
Windows 10 1607
Windows 10 1507
Windows 7 x64

Windows 7 x86

Windows Server 2008(R2)
Windows Server 2012(R2)
Windows Server 2016
Windows Server 2019
Windows XP

Windows 8.x (x86 and x64)
Linux

Not sure

Other

What single-session operating systems are you using?

A— . 1 L 1

—

21.99
I —— 75, )
10.85
2.44
2.15
0.78
4.69
1.08
0.78
4.30
8.60
9.68
0.39
0.20
5.38
0.78
0.68
0 5 10 15 20 25 30
Windows 10

Windows Server
(2012R2 — 2019)

Windows 7

2013 2014 2015

2017 2018 2019 2020

2021
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What multi-session operating systems are you using?

A multi-session operating system is often referred to as Remote Desktop Session (RDS), RD session
host (RDSH), XenApp, Terminal Services, or even Server Based Computing.

A multi-session operating system continues to be a popular choice for delivering published desktops
or published applications into an organization. Windows 10 Enterprise multi-session as part of
Windows Virtual Desktops (WVD) is another example of an operating system to support virtual
desktops and applications.

With 29.75% Windows Server 2016 is still the leading multi-user Operating System but usage is
declined 7.15% compared to 2020. Adoption of Windows Server 2019 increased 8.84% in 2021, total

usage is 28.43%. At third place is Windows 10 Enterprise multi-session with 20.59%. This number is
high, and we believe this is because many organizations are evaluating Desktop as a Service.

What multi-session operating systems are you using?

Windows 10 Enterprise multi-session (public cloud -

WVD only) 20-59

Windows Server 2019 28.43

Windows Server 2016 |, 2o <5

Windows Server 2012 R2 13.62
Windows Server 2012 1.96
Windows Server 2008 (R2) 4.25

Windows Server 2003 (R2)  0.00

Mot sure 1.31

What multi-session operating systems are you using?
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Which virtual applications and desktop session broker solution is currently deployed
on-premises?

The virtual desktops and applications broker on-premises, Citrix is leading with 51.83% a decline of
5.17% compared to 2020. VMware Horizon is used with 19.14% of the respondents an increase of
3.14% compared to 2020 and Microsoft is 3" with 18% an increase of 4% compared to 2020. 3.46%
selected ‘other’, many of them are using Nutanix Frame — which doesn’t deliver the session broker
on-premises, customer do use this session broker in a hybrid deployment with workload VMs on-
premises.

Which on-premises virtual applications and desktop session broker
solution is currently deployed

Cameyo 1.63
Citrix XenApp / XenDesktop 6.x or older 3.16
Citrix XenApp / XenDesktop 7.0-7.5 1.73
Citrix XenApp / XenDesktop 7.6-7.14 2.95

Citrix XenApp / XenDesktop 7.15, 7.16, 7.17, 7.18 or newer I 15.58
Citrix Virtual Apps and Desktops 1808 - 1811 (Formerly... 2.55
Citrix Virtual Apps and Desktops 1906 - 1912 (Formerly... 15.27
Citrix Virtual Apps and Desktops 2003 - 2012 (Formerly... 10.59

Custom / Self-made Broker 0.81

Microsoft RDS Windows 2008R2 143

Microsoft RDS Windows 2012R2 3.46
Microsoft RDS Windows 2016 6.21
Microsoft RDS Windows 2019 6.92

Parallels RAS 0.71

VMware Horizon View 6 1.93
VMware Horizon (View) 7 11.81
VMware Horizon 8.x (2006/2012) 5.40
No broker: Using direct connections 1.83
Not sure 2.55
Other (please specify) 3.46

VDI Like A Pro - End User Computing — State of the Union — 2021
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Which on-premises virtual applications and desktop session broker
solution is currently deployed

VMware

Microsoft

Parallels RAS

Which on-premises virtual applications and desktop session broker
solution is currently deployed

70.0
60.0 /
50.0 Citrix
40.0 Microsoft
30.0
20.0
VMware

10.0

Parallels RAS
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What percentage of the single-user virtual machines are shared

(pooled/stateless/non-persistent/personal?)

45.31% of the respondents are using virtual desktops and applications in an 80-100% stateless or
‘pooled’ configuration. While 9.87% of the respondents are using personal or private instances of
virtual applications and desktops.

What percentage of the single-user virtual machines are shared
(pooled/stateless/non-persistent)

100% - All desktops are shared/pooled/stateless || NENENEE (- /1

80 —99% of the desktops are shared/pooled/stateless 20.90
60 — 79% of the desktops are shared/pooled/stateless 13.55
40 — 59% of the desktops are shared/pooled/stateless 10.70
20— 39% of the desktops are shared/pooled/stateless 6.02
1—19% of the desktops are shared/pooled/stateless 8.53
0% all desktops are personal / private / stateful 9.87

Mot sure 6.02

What percentage of the single-user virtual machines are shared

ooled/stateless/non-persistent
{p / / P ) 40- 99% of the desktops

50 are...

45
a0 100% - All desktops are
shared/pooled/stateless
35 \
30
25 2
1=39% of the
20 desktops are...
15
10 —
0% all desktops are
5 personal / private /
0 . i . i . i . i \ i . i \ i stateful i
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Where are your workload machines, hosting your Virtual applications and desktops

located?

The majority of respondents, 44.55%, are running their workload machines in a hybrid environment,
using on-premises and public cloud. In 2020 this was 29.25% an increase of 15.30%.

The use of workloads VMs running only on-premises is declining from 58.81% in 2020 to 40.3% in
2021. Running workload machines in public cloud only is increased from 11.95% to 16.1% in 2021.

Where are your workload machines, hosting your Virtual applications
and desktops, located?

Public cloud (e.g.
AWS, Azure, AliCloud,
GCP, Oracle, IBM

Softlayer)
15%
On premises —
including co-located
__datacenter (private
B cloud)
40%
Hybrid (bothon__
premises and public
cloud)
45%

Where are your workload machines, hosting your Virtual applications
and desktops, located?

70
60 R Hybrid (both on
On premises — premises and public
including co-located ClU_Ud}
50 datacenter (private g
cloud)
40
\ On premises —
\_including co-located
30 ] datacenter (private
Hybrid (both on cloud)
— premises and public
cloud)
20
)
Public cloud (e.g. AWS, @
10| Azure, AliCloud, GCP,
Oracle, IBM Softlayer)
U 1 1 1 ]
2020 2021
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What are today's biggest challenges with your on-premises virtual applications and

desktops environment?

The biggest challenges with the on-premises virtual desktop and application environments are
User experience / performance with voice, webcam and unified communications with 13.86%.
More end-users are using unified communications solutions because of work from home, unified
communications in a virtual application and desktop deployment always have been “attention”
which is also seen in the survey results. The 2™ biggest challenge is the ability to increase session
density, capacity per server with 11.11%. Newer versions of Windows10, modern browsers and
unified communications applications do have a real impact in user density and resource usage, also
seen in the survey results. With 10.71% both overall costs and security are on 3™ place.

What are today's biggest challenges with your on-premises virtual
applications and desktops environment

User experience / performance with voice, webcam, VolP... I 13.86

Increase desktop session density / capacity per physical... 11.11
Overall cost reduction of the complete technology stack... 10.71
Security 10.71
Migration to the cloud 8.90
Licensing (e.g. complexity, not matching usecase,... 7.70
User experience / performance in a WAN /High latency... 7.70
Streamline management & user experience between... 7.56
User experience / performance rich media; audio video... 6.83
Technology stack is too complex 4,95
Storage costs 3.35
(Vendor) support experience 2.54
Other (please speficy) 1.67
User experience / performance with mobile and... 1.27
Not sure 1.14
2 4 6 8 10 12 14 16

What are today's biggest challenges with your on-premises virtual

applications and desktops environment

User experience /

18
perfermance rich
16.6 media; audio video and
16 2d/3d graphics, 16
14 Increase desktop
session density /
12 capacity per physical
server, 11.11
10

Overall cost reduction
of the complete
technology stack
(including clients,

server and licenses)

Increase desktop
session density /
capacity per physical
server, 10.68
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Infrastructure: Hypervisor, Servers, Storage, GPUs and more

What hypervisor is currently deployed for you virtual Applications and Desktops?
VMware remains by far the largest hypervisor vendor delivering virtual infrastructure for virtual
desktops and applications, although the usage is decreasing from 65.8% in 2014, 61.4% in 2018, 55%
in 2020 and 52.25% in 2021. VMware vSphere 6.7 is used at 24.26% of the respondents.

Citrix Hypervisor usage is decreasing from 21% in 2020 to 16.11% in 2021, Citrix Hypervisor 8.0 is
used at 7.77% of the respondents.

Microsoft Hyper-V usage is increasing from 11% in 2020 to 14.29% in 2021, Hyper-V 2019 is used at
6.23% of the respondents.

Adoption of Nutanix is growing from 6.13% in 2018, 7.15%, 10% in 2020 and 10.74% in 2021.

It's important to mention that multiple hypervisors could be selected. Selecting your hypervisor is a
long-term commitment, organizations are updating their solutions but the migration to another
platform isn’t happening overnight

What hypervisor is currently deployed for your virtual Applications and

Desktops
Citrix Hypervisor 6.2, 6.5 or older (XenServer) 1.05
Citrix Hypervisor 7.0, 7.1, 7.4 (XenServer) 3.93
Citrix Hypervisor 7.5, 7.6+ (XenServer) 3.36
Citrix Hypervisor 8.0+ (XenServer) 7.97
MNutanix AHV (Legacy AOS) 1.15
Nutanix AHV [AOS 5.15.x - LTS) 3.55

Nutanix AHV (AOS 5.16.x - STS) 0.58

Mutanix AHV (AOS 5.17.x - STS) 0.86

MNutanix AHV (AOS 5.18.x - STS) 1.25
Mutanix AHV (A0S 5.19.x - STS) 4.51
Microsoft Hyper-V 2008 R2 0.96
Microsoft Hyper-V 2012R2 2.30
Microsoft Hyper-V 2016 4.79
Microsoft Hyper-V 2019 6.23

VMuware vSphere 5.x 0.86
VMware vSphere 6 1.73
VMware vSphere 6.5 8.72

VMware vSphere 6.7 I 0426

YMuware vSphere 7 16.68
No hypervisor / virtualization used 1.73
Mot sure 2.21
Other (please specify) 1.53
5 10 15 20 25 30
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What hypervisor is currently deployed for your virtual Applications and

Citrix

Microsoft

VMware

Nutanix AHV

Desktops

14.29

10.74
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What hypervisor is currently deployed for your virtual Applications and

Desktops
70
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VMware
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40
30 Citrix
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I
0 W
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Which server hardware brand is used to host the Virtual Applications and Desktops
environment?

With 29.62%, HPE is the server vendor being used the most with virtual applications and desktops
workloads, closely followed by Dell with 26.62%.

HPE is slowly increasing its market share—from 25.70% in 2019, 27.94% in 2020 to 29.62% in 2021.
Cisco market-share last 3-years is stable with 14.31% in 2021.

Nutanix jumped from just 1.1% in 2014, 1.6% in 2015, 5.42% in 2017, 11.03% in 2018, 10.75% in
2019 and 14% in 2020. Nutanix server hardware declined to 7.99% in 2021. We expect that the
switch from Nutanix hardware appliances to software subscription does play an important role here
since Nutanix software is capable of running on various server brands, including HPE, Dell, Lenovo
and Cisco.

Which server hardware brand is used to host the on-premises Virtual
applications and desktops environment?

Cisco 14.31
Dell 26.62
Fujitsu 1.33
HDS 0.33

HPE | 20.62

Huawei 1.16
IBM 3.00
Lenovo 3.33
Microsoft 2.83
Mutanix 7.99

Oracle (Sun) 0.50

SuperMicro 1.83
Mot sure 5.16
Other (please specify) 2.00
0 5 10 15 20 25 30 35

Which server hardware brand is used to host the on-premises Virtual
applications and desktops environment?
50

45
a0 HPE
35
30
25 o N _ Dell
" /
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10 N ‘/_/\ Nutanix
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Which storage technologies are used to host the workload VMs?

Traditional Storage Area Network (SAN) technologies are being used in 48.42% of the virtual desktop
and application scenarios, hybrid SAN is leading with 30.12% and all-flash at 13.81%.

Hyper-converged infrastructure (HCI) and Software-defined storage (SDS) usage is being used in

29.28% of the deployments in 2021 a decrease of 4.61% from 2020. HCI all-flash is used the most
with 15.47% followed by hybrid with 12.48%.

Which storage technologies (not products) are used to host these

desktops?
Central Storage (SAN/NAS) using Flash / S5Ds & Hard Disks
: I, 30.12
(Hybrid)
Central Storage (SAN/NAS) using Hard Disks only 4.49
Central Storage (SAN/NAS) using all Flash / NVME (All Flash) 13.81
Local Sterage using all Flash 7.99
Local Storage using Hard Disks 5.82
Hyper Converged Infrastructure - Software Defined Storage
15.47
- All Flash (SSD/NVMe)
Hyper Converged Infrastructure - Software Defined Storage 12.48
- Hybrid (SSD/NVMe/Flash/HDD) :
Hyper Converged Infrastructure - Software Defined Storage
1.33
- HDD
Mot sure 6.82
Other 1.66
0 10 20 30 40

Which storage technologies (not products) are used to host these

desktops?
a5
40 SAN Hybrid
35
30 o
55 \.—./S*szm
20 San Flash
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Which on-premises storage product is used to host the virtual applications and

desktops?

NetApp dropped from 28.5% in 2014, 17% in 2017, 13.71% in 2018, 13.16% in 2019, 11% in 2020 and
increased to 11.31% in 2021. EMC declined from 22.8% in 2014, 12.58% in 2018, 9.43% in 2019,
9.27% in 2020 and 9% in 2021. HPE declined from 18% in 2014, 7.87% in 2018 and 5.89% in 2019 and
increased t0 9.27% in 2020 and 10.15% in 2021. Pure storage adoption increased from 2.81% in
2017,4.72% in 2018, 5.50% in 2019, 6.85% in 2020 and decreased to 5.82% in 2021. VMware VSAN
usage increased from 6.97% in 2018, 9.82% in 2019, 10.08% in 2020 and decreased to 8.49% in 2021.
HCI solutions from Cisco and HPE/Simplivity combined are declining from 5.24% in 2020 to 2.66% in
2021 of the deployments in 2021.

Nutanix usage increased from 1.4% in 2015, 5.97% in 2017, 12.81% in 2018 and decreased to 10.81%
in 2019 followed by an increased to 14.92% in 2020 and decreased in 2021 to 13.14%.
Nutanix is the leading platform for virtual applications and desktops with 13.14%

Which on premises storage solution is used to host the virtual
applications and desktops?

Atlantis / Hive-10 0.50
Cisco HyperFlex (Springpath) 1.66
Datacore 0.83
Dell 10.65
EMC 8.82
Fujitsu 1.66
Hitachi Data Systems (HDS) 2.50
HP 10.15
Huawei 1.00
IBM 2.83
Local storage 3.33
Microsoft Storage Spaces Direct 1.83
NetApp 11.31
Nimble 2.83
Nutanix [ 13.14
Pure Storage 5.82
HPe - Simplivity 1.00
Tintri 0.17
VMware vSAN 8.49
Not sure 7.99

Other (please specify) 3.49
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Which on premises storage solution is used to host the virtual
applications and desktops?

30
25
20
MetApp —,
— Nutanix
15
\ - Dell
10 HP
EMC
VMware vSAN
e Pure Storage
|
— IBM
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Which remoting protocol configuration do you primary use for your Virtual

Applications and Desktops solution?

A new question in the 2021 survey this year is around the Protocol being used in the context of on-
premises and Desktop-as-a-Service. Citrix HDX is the leading remoting protocol with 36.35%,
followed by Microsoft RDP with 17.95%. Citrix HDX w/ EDT is 3" with 11.01% and 4™ is VMware Blast
Extreme with 9.20% of the deployments.

Which remoting protocol configuration do you primary use for your
Virtual Applications and Desktops solution?

Amazon Appstream - NICE DCV 1.81
Amazon Workspaces w/ PCoverlP 1.36
Amazon Workspaces w/ WSP 2.26

Citrix HDX I 36.35
Citrix HDX - wy/ EDT (Enlighted Data Transport) 11.01
HPRGS  0.00
Microsoft RDP 17.95
Microsoft RDP - w/ Shortpath (WVD) 5.73
Mutanix Frame - Frame Remoting Protocol 4.07
Other (please specify) 3.02
Teradici PCoverlP 0.90

WMuware Horizon - Blast Extreme (H264) 9.20

Which remoting protocol configuration do you primary use for your
Virtual Applications and Desktops solution?

VMware 15.54

Citrix 47.36
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Which GPUs do you use for your virtual applications and desktops?

The biggest GPU competitors isn’t AMD versus NVIDIA—it’s the CPU. “No GPU” declined from 78% in
2014, 67% in 2016, 56% in 2017, 44.92% in 2018, 43.06% in 2019, 35.41% in 2020. In 2021 GPU
adoption declined by 6.06%, 41.47% isn’t using GPU technology. Usage of GPUs (NVIDIA specifically)
grew from 6% in 2014, 10% in 2015, 25% in 2017, 40.60% in 2018, 43.35% in 2019, 55% in 2020 and
declined to 41.81% in 2021. The NVIDIA TESLA T4 is used the must with 11.87%. AMD is slowly
entering the EUC space with EPYC CPUs and Radeon GPUs, the AMD GPUs have entered the public
cloud space with Azure NVv4 machines, but on-premises AMD GPUs unfortunately aren’t used a lot
in 2021, as in 2020.

A new question we will ask in the 2022 survey is the actual % usage of GPUs in virtual desktops and
application deployments.

Which GPUs do you use for your on-premises virtual applications and
desktops solution?

AMD Firepro 0.84
AMD Radeon/MxGPU 1.84
NVIDIA GRID K1/K2 4.52
NVIDIA TESLA M6/M10/MB0 10.87
NVIDIA TESLA P4/P6/P10/PA0/P100 6.35
NVIDIA TESLA T4 11.87

NVIDIA TESLA Ampere (A100) 0.67

NVIDIA TESLA Volta (V100s/V100) 1.51
NVIDIA Quadro 3.34
Teradici PColP Server offload card 0.84
Not sure I 13.38

Other (please specify) 2.01

Which GPUs do you use for your on-premises virtual applications and
desktops solution?
60

50
40
30
20

10
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Applications: Layering, imaging, updates, management, isolation,
antivirus, workspace portal and more

Do you currently use an application layering solution in virtual applications and
desktops?

While most respondents aren’t using layering solutions in virtual desktops and applications, 74.16%
in 2017, 66.59% in 2018, 60.13% in 2019, 61.45% in 2020, 54.46% in 2021.
Application layering is taking ground with 35.10% usage in 2021.

In 2021, Citrix is leading with 13.16% but a decrease of 4.66% compared to 2020.
2" is VMware with 11.04% in 2021 an increase of 2.67% compared to 2021.
Liquidware FlexApp usage decreased from 4.72% in 2020 to 2.12% in 2021.
Microsoft MSIX app attach entered the stage with usage of 6.81% in 2021.

Do you currently use an application layering solution in virtual
applications and desktops?

No | .6

Yes, Microsoft MSIX app attach 6.81
Yes, Citrix Layering (former Unidesk) 13.16
Yes, VMware AppVolumes 11.04
Yes, Liquidware Flexapp 2.12
Not sure 10.44
Yes, with other (please specify) 1.97
0 10 20 30 40 50 60

Do you currently use an application layering solution in virtual
applications and desktops?

20
18 Citrix Layering (former
Unidesk), 14
16 ) Citrix Layering (former
14 Unidesk), 16
Wiware AppVolumes

12 VMware AppVolumes
10

8

VMware AppVolumes »
6 Citrix Layering (former
Unidesk), 8 - Microsoft MSIX app

a ) Liguidware Flexapp attach

2 Liguidware Flexapp
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How is the user environment managed?

User Environment Management (UEM) software solutions do provide a wide range of functionality
to set up, configure, control, and overall manage the complete Windows user environment.
Managing and storing the Windows user profiles is one (important) element of UEM.

The total usage of Microsoft FSLogix Profile Container is 32.48% an increase of more than 11%
compared to 2020. Citrix user environment management decreased almost 10%, usage is 20.69% in
2021, VMware solutions is 9.22% in increase of 2.01% compared to 2020 with DEM usage at 8.01%.

AppSense (lvanti) usage declined from 8.32% in 2019 to 7.54% in 2020 and 6.50% in 2021 while RES
Workspace Manager (lvanti) declined from 8.87% in 2019, 4.59% in 2020 and 3.93% in 2021.
Nutanix Frame enterprise profiles usage entered 2021 with 3.78%. Liquidware Profile Unity usage is
2.11% in 2021. The use of custom scripts declined from 8.23% in 2018, 7.76% in 2019, 6.07% in 2020
and 4.68% in 2021.

How is the user environment managed within virtual applications and
desktops environment?
Ivanti user workspace manager / or similar (AppSense) 6.50
lvanti Workspace control (RES) 3.03

Citrix User Profile Manager 10.42

Citrix Workspace Environment Management (WEM) -

former Norskale 10.27

Citrix profile container 1.51
Custom scripts 4.68
Microsoft FSLogix Profile Container | NN - ¢
Liquidware ProfileUnity 211

Microsoft UE-V 1.36

Microsoft roaming profiles and folder redirection (via

. 8.01
group policy)

Mutanix Frame - Enterprise Profiles (Profile disk) 3.78

VMware Dynamic Environment Manager (DEM) Formerly:

(VMware User Environment Manager (UEM)) 8.01

VMware View Persona Management 1.21
Not sure 5.74
None / Fully persistent / Local profiles 6.95

Other (please specify) 2.42
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How large are your Windows Profiles on average as part of your virtual apps and

Citrix UPM

How is the user environment managed within virtual applications and

desktops environment?

Microsoft FSLogix

RES Workspace Manager,
15.2

AppSense (lvanti)

VMware

Liquidware ProfileUnity

2014 2015 2017 2018 2019 2020 2021

desktops environment?

One of the new survey questions added in 2021 is the size of the Windows user profile. A Windows

Profile size between of 1-5GB is common for 28.64% of the respondents followed by a user profile of
5-10GB in size by 23.64% of the respondents. The 3™ place with 12.88% are user profiles of 10-20GB
in size. Only 2.88% has a windows profiles of 100+ GB in size. Also, interesting to note is that 11.36%

doesn’t know what the average user profile size for virtual applications and desktops is.
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How large are your Windows Profiles on average as part of your virtual
apps and desktops environment?

1-568 I, 25.64

5-10GB 23.64

10-20GB 12.88

20-30GB 8.03

30 -50GB 5.00

50 - 100GB 5.15
100+ GB 2.88
Not sure 11.36
Other (Please specify) 2.42

0 3 10 15 20 25 30 35

Which image deployment and/or cloning solution is currently used?

While Citrix Provisioning Services (PVS) remains a popular choice in many Citrix environments with
28.27% in 2020 and 23.69% in 2021 Citrix Machine Creation Services (MCS) usage has increased from
15.78% in 2017, 18.72% in 2018, 19.47% in 2019, 24.95% in 2020 and decreased to 21.87% in 2021.
VMware instant and linked clones are used in 21.98% of the deployments in 2021 an increase of
2.98% compared to 2020 with instant clones leading with 13.21%.

Which image deployment and/or cloning solution is currently used for
Virtual applications and desktops?

Citrix Machine Creation Services (MCS) 21.87
Citrix Personal vDisk 1.94
Citrix Provisioning Services (PVS) HHIINININGEGEEEEEEE 2:.69
Full Clenes 6.15
Microsoft Endpoint Configuration Manager (SCCM) 7.06
Parallels Full Clones 1.03
Parallels Linked Clones 1.59
VMware Linked clones 8.77
VMware Instant clones 13.21
Mot sure 5.35
None 5.92

Other (Please specify) 3.42
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Which image deployment and/or cloning solution is currently used for
Virtual applications and desktops?
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Citrix Machine Creation
Services, 21.87

VMware Instant clones

VMware Linked clones a

Citrix Personal vDisk
Full clones

2013 2014 2015 2017 2018 2019 2020 2021

VDI Like A Pro - End User Computing — State of the Union — 2021



VDI

LIKE A PRO

VDI Like A Pro - End User Computing — State of the Union — 2021

Which solutions do you currently, or in the near future use for printing within your
virtual applications and desktops environment? (multi-select)

Another new question in the 2021 survey is the question which printing solutions is being used.

33.98% is using a regular Microsoft Windows print server, Citrix Universal printing is 2" with 18.07%
followed by new Cloud printing solution Universal Print from Microsoft with 14.18%. 7.79% of the

audience don’t print anymore.

Interesting results, as with the demand for remote working, we expected less printing. The results
proof the opposite. Let’s see how the results look like next year...

Which solutions do you currently, or in the near future use for printing
within your virtual applications and desktops environment?

Regular print-server

Citrix Universal Printing
PrinterLogic

Nutanix Frame Universal Print
Microsoft Universal Print
Printix

ThinPrint - ezeep Blue

Tricerat

We don't print anymore - all paper is digital in our...

VMware Integrated Printing *new

Other (please specify)

I 23.98

18.07
5.84
5.52
14.18
2.16
4.11
1.52
1.79
1.95
4.87
5 10 15 20 25 30 35

40
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Do you currently use unified communication solution?

“Work isn’t a place, it's something you do” -- this statement applies to many especially these days.
With increasing focus on work from home, future of work and digital transformation, we have seen a
huge uptake in the use of unified communications solutions such as Zoom and Teams.

The use of unified communications with voice and video support has increased rapidly from 13.4% in
2014, 30.6% in 2017, 38.72% in 2019, 47.92% in 2020 to 60.06% in 2021.

While Unified Communications in virtual applications and desktops always is ‘attention’ and often
challenging it is great to see usage increasing.

Do you currently use an unified communication solution (Skype, Teams,
Zoom, WebEx etc.

Mo, and no specific plans for the future 7.26
No, but planning for the future 8.62

Partially, without voice and video (web cam) support 7.11
Yes, but no video (web cam support) 8.02

Yes, includes voice and video | so.05

Yes, includes voice and video and VR 3.33
Not sure 2.42
No we don&#39;t 3.18

0 10 20 30 40 50 60 70

Do you currently use an unified communication solution (Skype, Teams,
Zoom, WebEx etc.

70
60 Yes, inclut?es voice and
video
50
10 No, but planning for the
future
30 Yes, but no video (web
cam support)
20
10
0 No, and no specific plans for the future, 7.26 |

2013 2014 2015 2017 2018 2019 2020 2021
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Do the end-users use Desktops or remote/published applications?

Publishing Desktops instead of published applications is the mainstream method for end-users to
access their virtual desktops and applications. 67.54% of the total respondent’s do use virtual
desktops and 32.46% do use virtual / published applications.

Do the end-users use Desktops or remote/published applications?
what is the ratio?

Published Desktops 67.54

Published Applications 32.46

How are Windows OS and applications installed, updated and managed on your main

platform?

We are surprised to see that IT Admins are increasingly using manually installation and update of OS
and applications within the master image. 26.19% in 2021 which was 25.82% in 2020 which already
was an increase of 6.59% compared to 2019. This labor-intensive and error-prone way of working
can seriously impact the performance and uptime of your environment, while plenty of alternatives
already exist that can automate these tasks.

Microsoft endpoint configuration manager (SCCM) adoption was declining from 28.93% in 2017,
21.86% in 2018, 19.23% in 2019 and slightly increased to 20.48% in 2020 to 22.05% in 2021.
Microsoft WDS/MDT decreased from 8.78% in 2020 to 5.82% in 2021.

Microsoft endpoint manager (Intune) is used in 4.90% of the deployments,

Microsoft Azure DevOps is used in 4.29% of the deployments.
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How are Windows OS and applications installed and managed in your
main desktop platform

Updates are done manually in master image
BigFix

Chef

Chocolatey

Microsoft FSLogix Apps

HP Openview / Radia

Landesk

Login AM

Matrix 42

Microsaft Azure DevOps

Microsoft Azure Image builder (AIB)
Microsoft Endpoint Configuration Manager (SCCM)
Microsoft Endpoint Manager - Intune
Microsoft WDS / MDT

Puppet

RES Automation Manager (Ivanti)

Scripting custom

Symantec Broadcom / Altiris

Not sure

Other (please specify)

1.53
0.92
3.06
2.76
0.92
0.92
1.07
1.84
4.29
0.92
22.05
4.90
5.82
0.46

3.83

3.98
0.77

7.96
5.82
5 10 15 20 25

How are Windows OS and applications installed and managed
in your main desktop platform

I 26.19

30

40
35 Updates are done
manually in master —
30 image )
25
20 ]
Microsoft Endpoint
15 Configuration Manager
(sCCM)
10
5
Custom scripting ———
0 1 1 1 1 1 1 1 1 1 1 1 1 1 ]
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What % of applications in your environment are native Windows applications?

69.39% of all the applications in the organization are Windows based applications, followed by
22.30% Web/SaaS applications and 8.31% of the applications are mobile.

No surprise with millions of Windows applications available globally, Windows is a core part of
todays and tomorrow’s workspace.

What percentage of applications in your complete
environment are native Windows applications?

Mobile apps 2.3

Saa$ applications 22.30

VDI Like A Pro - End User Computing — State of the Union — 2021



VDI

LIKE A PRO

VDI Like A Pro - End User Computing — State of the Union — 2021

Which application isolation/virtualization solution is used within your environment?
The biggest competitor for application isolation/virtualization solutions isn’t Microsoft or VMware --
it's ‘NoAppVirt’. Almost 39.82% of the organizations are not using any application virtualization
solutions (like Microsoft App-V, VMware ThinApp, Cloudhouse, Numecent or Turbo).

Microsoft App-V still is the main application virtualization solution in virtual desktops and
applications with 23.74% in 2021. VMware ThinApp, with 9.34% is the second most common
application virtualization solution for virtual desktops and applications.

ThinApp usage increased from 12.09% in 2018, 15.99% in 2019, declined to 9.92% in 2020 and 9.34%
in 2021. MSIX usage is 4.90% and Amazon Workspaces application manager is 2.60%.

Which application isolation/virtualization solution is used within your
environment?

Amazon Workspaces Application Manager (WAM) 2.60
Cloudhouse 2.14
Microsoft App-V 23.74
MSIX 4.50
Mumecent 1.68
Turbo application virtualization 1.53
VMware ThinApp 9.34

No application virtualization isused | INEE 2002

Mot sure 12.40

Other (please specify) 1.84

Which application isolation/virtualization solution is used within your
environment?

50
45
40
L ] - -
- No application
35 virtualization is used
30 . Microsoft App-V
25
L
20
VMware ThinApp , 9.34

15 [ —
10

5 /—. MSIX

0 : . : . )

2013 2014 2015 2017 2018 2019 2020 2021
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What percentage of Windows applications are virtualized?

Fewer participants are using application virtualization solutions. We do see that those who do
virtualize their applications have a lower adoption rate as the 80-100% category dropped from
30.86% in 2019 to 26.83% in 2020 and 11.35% in 2021. The category of 1-40% of the applications is
virtualized increased from 21.91% in 2019, 35.78% in 2020 to 37.02% in 2021.

What percentage of Windows applications are virtualized with app-v

or thinapp?
100% - All of the Windows apps are virtualized 4.48
80 — 99% of the Windows apps are virtualized 6.87
60 — 79% of the Windows apps are virtualized 14.03
40 —59% of the Windows apps are virtualized 14.33
20 —39% of the Windows apps are virtualized 16.72

1-19% of the Windows apps are virtualized |, 2050

0% - No windows applications are virtualized 9.55

20

80

70

60

50

40

30

20

10

Mot sure 13.73

What percentage of Windows applications are virtualized with app-v
or thinapp?

60 — 99% of all the apps are
Windows applications, 25

25

100% - All apps are

. Windows applications
L

2013 2014 2015 2017 2018 2015 2020 2021
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Various questions: Load testing, patching, devices, display config and
more

Do you perform load tests in your virtual applications and desktops environment?

In total 44.89% of the respondents do perform load tests in their virtual desktop and application
environment. Load testing is important, not only for newly built environments but more importantly
to continuously monitor the performance of the applications and desktop from the end-user
perspective -- especially after various intel security fixes.

Many of the participants (14.76%) don’t have a test environment available to do performance
testing. While 23.14% of the respondents don’t perform load/stress tests because of
budget/resources or time constraints

Do you perform load tests in your virtual applications and
desktops environment?

Yes, for benchmarking (comparing hard / software) 7.91
Yes, for load testing (evaluating capacity) 8.98
Yes, for sizing and capacity evaluation 10.96
Yes, for stress testing (stability/soak tests) 7.15
Yes, for validating changes 9.89

No, too much time/budget/resources required |, ::.14

No, not interested / don't see value 8.37
No, no testing environment available 14.76
Mot sure 7.46
Yes, to other (please specify) 1.37
0 5 10 15 20 25
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What type of business continuity / standby environment for your Virtual applications
and desktops do you have?

49.85% of the respondents do have an on-premises/multiple datacenter environment available for
business continuity while 12.69% doesn’t have a standby environment at all.

What type of business continuity / standby environment for your
Virtual applications and desktops do you have?

On-premises, codocation / multiple datacenters |, /525

On-premises, with cloud environment as hot-standby 8.56
In cloud, with different region 12.54
In cloud, with multi-cloud as backup 5.96
We rely on the SLA [ availabilty of our public cloud provider 6.73

We don't have a backup environment for business

continuity 12.69
Its a hybrid on prem / (multi) cloud environment without 529
standby '
Other (please specify) 1.38
0 10 20 30 40 50 60

Your opinion: My operating system preference in 3 years will be

57.95% of the respondents expect their operating system, single-user or multi-user, to be the same
in the next 3 years. 9.02% expect to switch from a multi-session operating system to a single session
operating system while 21.71% expect to switch from a single session operating system to a multi-
session operating system.

Your opinion: My operating system preference in 3 years will be

Somewhat the same as | have today (single-user 27.06

Somewhat the same as | have today (multi-user) _ 30.89

Single session operating systems (migrated from multi-

. . 9.02
session operating systems )
Multi session operating systems (migrated from single- 2171
session operating systems) ’
Single session operating system on physical device 048
(laptop/desktop) ’
Other (please specify) 1.83
0 5 10 15 20 25 30 35
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Our Virtual applications or desktops solution upcoming years will:

Upcoming years, how will the virtual application and desktop solution look like?

38.78% expect it will look somewhat the same as today while 27.94% expect it will shift more
towards a combination of physical PCs and virtual applications and desktops.

16.95% expect more virtual application focus instead of a virtual desktop.

Our Virtual applications or desktops solution upcoming years will?

Somewhat the same as | have today | :: 7

Shift from wvirtual applications to virtual desktops 9.47
Shift from virtual desktops to virtual apps 16.95

Shift to physical laptops/desktop/mobile devices 6.11

Shift to a combination of physical laptops/desktop/mobile

devices and virtual applications and desktops 27.94

Other (please specify) 0.76
0 5 10 15 20 25 30 35 40 45
How often do you patch your systems?
Close to half of the respondents (48.70%) patch their systems once per month, a small decrease
compared to 2020 while 19.69% of the respondents patch their systems multiple times per month

which is a small increase compared to 2020. 12.52% does patch multiple times per week while 9.92%
is patching less than once a month.

How often do you patch your systems?

Multiple times per day 2.29
Once per day 2.60
Multiple times per week 12.52

Once per month |, 25.70

Multiple times per month 19.69
Less than once a month 9.92

Not sure 4.27
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What products do you use to monitor your environment?

Citrix Director+ EdgeSight is the most popular solution to monitor the virtual desktop and application
environment, 12.55% of the respondents are using the solution. ControlUP is second with 9.78%
followed by Microsoft Azure monitor (Log analytics) with 5.90%. Citrix Analytics is used with 5.60%
and VMware VROPS with 5.45%.

What products do you use to monitor, analyze and test your Virtual
Applications and Desktop environment

Citrix Edgesight + Director I 12,55

ControlUp

Microsoft Azure Monitor (Log analytics)
Citrix Analytics

VMware VROPS

System Center Operations Manager (SCOM)
Self scripted / made

Solarwinds

Not sure

Nagios

Microsoft Desktop Analytics

PRTG

Microsoft Endpoint Analytics
UberAgent / Splunk

Liquidware Stratusphere UX

Other (please specify)

Lakeside software

Login Enterprise / Login Pl (Former Login VSI)
Veeam One

Zabbix

VMware Apteligent

Alternity

Goliath Technologies

eG Innovations

Nexthink

Appensure

9.78
5.90
5.60
5.45
5.38
5.38
5.15
5.15
4.33
4.18
4.18
3.73
3.06
291

2.76

2.69

2.69

2.02
2.02
1.19
1.05
0.97
0.82
0.82
0.22
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What products do you use to monitor, analyze and test your Virtual
Applications and Desktop environment

14
L]
Citrix Edgesight + Director
12
10 ® Controlup
L
B
8 .
Citrix Analytics
6
— VMware VROPS
4
Lakeside software
2
Login Enterprise / Login Pl
(Former Login VS1)
0 1 n 1 n 1 n 1

2018 2019 2020 2021

What anti-virus solution are you using?

With common and recent outbreaks of ransomware, the leaks of government-funded zero-day
exploits, and the threats of traditional viruses—it’s no surprise that, even in virtual environments,
anti-virus and malware protection remains popular.

Windows Defender increased from 12.90% in 2019 to 15.61% in 2020 and stabilized at 15.86% in
2021 and is leading this solutions space. The major brands such as Symantec, McAfee, and
TrendMicro all see a decline in usage in 2018. Symantec declined from 18.8% in 2017, 16.07% in
2018, 15.48% in 2019, 13.69% in 2020 and 9.37% in 2021. McAfee solutions declined from 20.32% in
2017, 14.38% in 2018, 12.58% in 2019, increase to 13.69% in 2020 and decreased to 9.96% in 2021.
TrendMicro declined from 18.88% in 2017, 13.90% in 2018, 10.97% in 2019, 10.51% in 2020 and
9.06% in 2021. Bitdefender usage increased from 3.60% in 2018 to 4.52% in 2019, decrease to 3.50%
in 2020 and increased to 4.98% in 2021. Sophos usage in 2020 is 8.91%

VDI Like A Pro - End User Computing — State of the Union — 2021



VDI

LIKE A PRO

VDI Like A Pro - End User Computing — State of the Union — 2021

What anti-virus solution are you using?

Bitdefender
Cyclane
ESET
F-Secure
Kaspersky
McAfee MOVE (Hyperviror Offloading)
MchAfee Security Suite for VDI
Endpoint Protection with configuration manager -...
Palo Alto Traps
Sophos
Symantec End Point Protection (Broadcom end-user...
TrendMicro Deep Security (for the datacenter, on...
TrendMicro OfficeScan
Microsoft defender (Windows built-in)
Microsoft defender for endpoint (Previously MDATP)
Webroot
Not sure
None

Other (please specify)

4.98
2,27
1.66
151
4.23
211
7.85
5.44
2.87
8.91
9.37
4.23
4.83

I 15.26

1.21

1.66

6.04

3.93

What anti-virus solution are you using?

20 Microsoft defender (Windows
built-in)
18
16
Symantec End Point
14 Protection
12 Sophos
10 /\
._——’
s _ T McAfee Security Suite for VDI
8 \ S
\_ .
6 Bitdefender
4 o—" TrendMicro OfficeScan
TrendMicro Deep Security
2 we datacenter)
0 ; ; ; ; ; * ; * ! McAfee MOVE
2014 2015 2017 2018 2019 2020 2021
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What devices are being used to access your virtual applications or desktops?

With 50.80%, Windows laptops, desktops and workstations are a common solution to access virtual
applications and desktops. Linux based Thin Clients are 2" with 9.67% followed by browser (HTML5)
based solutions at 8.59%. 7.63% of the respondents is using Windows based Thin Clients and 7.58%
is using Apple Mac OSX based devices. Google OS based devices are used with 3.84% of the
respondents.

What devices are being used to access your virtual applications or
desktops?

Android/iOS mobile devices (phone/tablet) 591
Apple Mac OSX devices 758
Browser based (no client) 8.50
Google ChromeQS5 (e.g. Chromebooks/ChromeBox) 3.84
Thin client - Windows 763
Thin client - Linux 9.67
Thin client - Raspberry PI 1.34
Thin client - Zero clients (PCoverlP, ThinOS) 535

Windows Desktop /Workstation 21.21

Wind o s Lapt o N 29.59
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What is the commonly used display configuration in your company and or home
office (WFH)?

Dual-display configurations combined totals of 63.92% in 2021 an increase of 2.18% compared to
2020. Dual display at Full HD is used the most with 41.90%.

Single display FullHD configuration is used at 17.74% followed by two displays at HD with 12.54%.
Ultrawide screen aren’t common, only 0.92% is using such a display.

What is the commonly used display configuration in your
company and or home office (WFH)?

1 display less than HD 1.83
1 display, HD (1,280 x 720 pixels) 4.89
1 display, Full HD (1,920 x 1,080 pixels) 17.74
1 display, 2k (2560x1440) 2.14
1 display, 4k or more (3840 pixels x 2160) 1.38
2 displays, HD 12.54

2 displays, Full HD (1,920 x 1,080 pixels) | ] 1 .90

2 displays, 2k (2560x1440) 5.05
2 displays, 4k or more (3840 pixels x 2160) 4.43
More than 2 displays 2.14

Projector 0.61

Ultra widescreen / Curved 0.92
VR 0.00
Not sure 3.82

Other (please specify) 0.61

"What is the commonly used display configuration in your company and or home office
(WFH)?
50

2 displays, Full HD
45

40
35
1 display, Full HD (1,920 x
30 1,080 pixels)

25

20 \

15

2 displays, HD
10

2 displays, 4k or more

2018 2019 2020 2021
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Do you use or will you use a unified workspace portal solution?

A Unified Workspace portal does bring Windows, Web/SaaS$ applications and data together.

Most of the respondents, 43.61%, aren’t using a unified workspace portal.

That being said, Citrix Workspace is used the most with 22.95% followed by VMware Workspace
ONE usage at 10.16%. Also 11.31% of the respondents are investigating different options which is a
12.29% decline compared to 2020.

Do you use or will you use an unified workspace portal solution?

Awingu 0.33

Citrix Workspace 22.95
Liquit Workspaces 1.48
Lenovo Unified Workspace 1.80

Software2 AppsAnywhere 0.66

Parallels Client Portal 2.46
VMware Workpace ONE 10.16
We investigate multiple solutions right now 11.31
Workspace365 2.95

No we don't I 43.61

Other (please specify) 2.30

0 5 10 15 20 25 30 35 40 45 50

What is the default browser within your virtual application and desktop
environment?

Google Chrome is used the most within the virtual application and desktop deployments, 46.61% of
the respondents do use Chrome, followed by the Chromium based Microsoft Edge with 31.97%. Still
7.56% of the repondents are using Internet Explorer as their default browser.

What is the default browser within your virtual applications and
desktops environment?

Google chrome I 16.61

Microsoft Edge - Based on Chromium 31.97
Microsoft Internet explorer 7.56
There is no default / we don't force a default browser 5.20
Firefox 4,72
Microsoft Edge - Legacy 2.05

Safari 0.94
Other (please specdify) 0.47
Opera 0.31

Brave 0.16

VDI Like A Pro - End User Computing — State of the Union — 2021



VDI

LIKE A PRO

VDI Like A Pro - End User Computing — State of the Union — 2021

Public Cloud: use-cases, challenges, products, strategy, GPUs,

Why are you using or (potentially) interested in Virtual applications or Desktop as a

Service (DaaS)?

Cloud first strategy for virtual desktops and applications and Disaster recovery / Business Continuity
are the two main reason for Daa$ usage, both with 17.91%.

Another key reason to use DaaS in 2021 is pay as you go with 14.13% and flexibility, - on-demand up
and/or downscaling with 13.83%.

Why are you using or (potentially) interested in Desktop as a Service

(Daa$)

Cloud First strategy, Desktop as a Service (Daa%)

Pay as you go, utility/usage based pricing. Switch from...

Disaster Recovery / Business Continuity

Flexibility and seasonal workforce. On-demand upscaling...

Provide access to resource intensive ‘workstation type’...

To reduce complexity/risk

To reduce need for EUC/virtual applications and...
To host classic windows applications in the cloud /...

Easier support of Windows apps on non-Windows devices...

Mot sure
Mot interested

Other (please specify)

I 17.91
14.13

I 17.91

13.83
6.77
8.86
4.08
5.57
4.18
2.59
3.48

0.70

Why are you using or (potentially) interested in Desktop as a Service (Daa$S)

35

.
30
25
20

—

15 .

Cloud First strategy, Desktop
and Remote Apps as a Service

Disaster Recovery / Business
Continuity

Pay as you go, utility/usage

10 .

—~

For flexibility, upscaling
and/or downscaling desktop
and/or Apps on-demand,
13.83

based pricing. Switch from

/\ CAPEX ($) to OPEX model
- -
..

N

2015 2017 2018

2019

2020 2021 Not interested
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What are the biggest challenges in using or adopting public Cloud?

The four biggest challenges in adopting public cloud for Desktop as a Service (DaaS) are creating a
positive cost-effective business case at 19.94%, Performance of the solution at 15.30%.

Legal and regulation at 10.96%, Knowledge of cloud services is a concern with 8.29% of the

respondents.

What are the biggest challenges in using or adopting Virtual
applications and desktops in public cloud

Creating a positive cost efective business-case G 10,04

Performance of the solution

Legal and regulation

Knowledge of Cloud Services

Trust in public doud services

Company vision for Public Cloud usage is lacking
Functionality doesn&#39;t meet our requirements
Availability of the solution and/or capacity in my region
Guaranteed capacity

Not sure, | don&#39;t know yet

Mo challenges, we are already use Public Cloud Services

No use-case for Desktop as a Service, Virtual applications...

Other (please specify)

lob protection

15.30

10.96

8.29

7.60

7.11

5.82

4.94

4.84

3.55

3.46

3.06

1.88

What are the biggest challenges in using or adopting Virtual applications and desktops in public

25

20

15

10

Creating a positive cost
efective business-case

Performance of the solution

Legal and regulation

\

Knowledge of Cloud Services

Trust in public cloud services

2018 2019

2020 2020
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In which phase is your Desktop-as-a-Service (DaaS) public cloud deployment

currently?

19.28% of the respondents are designing or running a Desktop-as-a-Service Proof on Concept.
Running a Daa$ solution in production for up to one year applies to 15.92% of the respondents,
followed by 15.25% who are running production for 2-4 years which is an increase of 3.92%
compared to 2020. 7.17% is running production 5 years or more which is an increase of 3.84%
compared to 2020.

In which phase is your Desktop-as-a-Service (Daa$)
deployment currently?

Production: 5 years and older 7.17
Production: 2-4 years 15.25
Production: Up to 1 year 15.92

Production: Migrating to VDI on-premises 3.36

Production: Migrating to (Virtual application and Desktop
as a Cloud Service)

Migration / Rollout 2.24

Pilot / Pre-Production 9.42

Design / PoC I 1028

Mot sure 18.83

(=]
3]

10 13 20 25

In which phase is your Desktop-as-a-Service (DaaS)
deployment currently?

Production: 5years and older “ 717
Production: 24 years | iy ¢
Production: Up to 1 year | — .32
Production: Migrating to VDI on-premises s 2.36
Production: Migrating to (Virtual application and Desktop... _8;5’_22
Migration / Rollout r2.24 4.00

Pilot / Pre-Production -m 14.67
Desin/Poc ——— .7
0 5 10 15 20 25

2020 m2021
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Which DaaS solution are you using, or will you introduce?

Microsoft Windows Virtual Desktop (WVD) is considered or being used with 26.92% which is similar
compared to 2020. Citrix VADs at 14.93% and virtual applications and desktops via Citrix Cloud at
11.54%. The different Citrix solutions combined are being used or will be introduces by 30.77%. The
different VMware solutions are being used or will be introduces by 9.27%. Nutanix Frame is used or
will be introduced with 8.60% of the respondents followed by Amazon Workspaces at 6.79%.

Which virtual Desktop as a service solution are you using or
will you introduce?

Microsoft Windows Virtual Desktop I 6,52
Citrix Virtual Apps and Desktops via Citrix Cloud with... 14.93
Citrix Virtual Apps and Desktops via Citrix Cloud 11.54
Nutanix Frame 8.60
Other (please specify) 7.01
Amazon Workspaces via Amazon 6.79
WVMware Horizon Cloud 5.88
Microsoft Windows Virtual Desktop with Nerdio 5.66
Citrix Managed Desktop via Citrix Cloud 4,30
VMware Horizon Cloud extending Windows Virtual Desktop 3.39
Cameyo 2.26
Microsoft Windows Virtual Desktop with NetApp... 1.36
Workspot 1.13

Parallels RAS for Windows Virtual Desktop 0.23

Which virtual Desktop as a service solution are you using or will you
introduce?

Amazon Workspaces via Amazon LE"E'E 6.79
Citrix Virtual Apps and Desktops via Citrix Cloud m 16.89
Citrix Virtual Apps and Desktops via Citrix Cloud with _14_19
benefits of Windows Virtual Desktop 14.93
Nutanix Frame m 16.22
Microsoft Windows Virtual Desktop _23332

5 10 15 20 25 30
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How much are you willing to pay for a Desktop in the cloud (control plane + laaS) per

user, per month?

One of the newly added questions we asked during the 2021 survey are around indicating pricing per
user, per month for different types of workloads — for both regular users and GPU-enabled
workstation users.

The vast majority of our survey respondents are willing to pay somewhere between 1 —-20 and 21 -
40 S dollar per user, per month to run a Desktop in the cloud that is able to run Microsoft Office,
browsers, and line-of-business applications. Results for GPU accelerated desktops are surprisingly
lower than expected. The vast majority is responding to pay less than 61 S dollar, whereof around 60
of the respondents are willing to pay above 101 $ dollar per user, per month for a GPU-enabled
desktop running in the cloud to run resource intense applications that require GPU resources such as
Autodesk and Adobe Photoshop.

We don’t expect that all IT Pros/survey participants using Desktop-as-a-Service/virtual apps and

desktop today exactly know what their current price per user is in their environment. Therefore, we
expect the numbers are not 100% based on reality. Let’s see if next year’s numbers will vary...

How much are you willing to pay for a Desktop in the cloud
(control plane + laaS) per user, per month?

120
100

80

;O

60

4

-2 21-40 41-60 61-80 81-100 101+ 300+ 400+ 500+

Respondents
=

(=]

Price brackets, in S

M Regular user: Microsoft Office, LOB apps, Browser

B GPU accelerated workstation user: Autodesk, Adobe
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Who delivers and operates the desktop virtualization ‘control plane’ (e.g. broker,

gateway, orchestration, web interface etc.)

The IT department is responsible for delivery and operating the control plane at 43.51% of the
respondents, followed by 40.77% of the respondents who consume the DaaS platform as a service
from a vendors such as Amazon, Citrix, Microsoft, Nutanix and VMware.

Who delivers and operates the desktop virtualization ‘control plane’
(e.g. broker, gateway, orchestration, web interface etc. etc.)

Delivered as a service by DaaS vendor (e.g. Amazon, Citrix,

Microsoft, Nutanix, VIViware) 40.77

We use a managed services provider / partner that takes

care of this for us 12.98

Our own IT department is delivering and operating the 43.51
'control plane’ on-premises ’

Other 2.73

Who is responsible for the Infrastructure-as-a-Service of your cloud desktops

(subscription, networking, security)?

The IT department is responsible for managing the Infrastructure as a Service at 67.05% of the
respondents, followed by 11.14% where the System Integrator or Managed Service Provider is
responsible for these tasks. 9.51% of the respondents consume both the Daa$S control plane and the
laasS for the workload VMs via the DaaS provider.

Who is responsible for the Infrastructure-as-a-Service of your cloud desktops
(subscription, networking, security) ?

Our own IT department is managing laas for Cloud
Desktops

I, .05

Our SI/MSP partner is managing laaS for Cloud Desktops 11.14

Our Public Cloud/Daa$ provider manages our Cloud

9.51
Desktops (+ control-plane e.g w/ Amazon Workspaces,...
We are investigating different alternatives at the moment 10.44
Other (please specify) 1.86
0 10 20 30 40 50 60 70 20
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Who is responsible for managing the Operating System updates, user environment in

your cloud-desktop?

The IT department is responsible for managing the Operating System updates and user environment
at 74.47% of the respondents followed by 11.71% where the System Integrator or Managed Service
Provider is responsible for these tasks.

Who is responsible for managing the Operating System updates, user
environment in your cloud-desktop?

Qur own IT department is managing our Cloud Desktops _ 74.47

Qur SI/MSP partner is managing our Cloud Desktops 11.71

Our Public Cloud/Daa$S provider manages our Cloud
Desktops (+ control-plane e.g w/ Amazon Workspaces, 5.85
Citrix Managed Desktops or Nutanix Frame)

We are investigating different alternatives at the moment 7.96

What is your cloud strategy with regards to workload VMs?

The majority of the respondents have a single public cloud strategy using Microsoft Azure with
34.51% followed by a Hybrid Cloud strategy with 30.75%. Also, multiple public cloud provider
strategy is used with 16.43% of the respondents.

What is your cloud strategy with regards to Daa$S - workload
VMs?

Single public cloud AWS 7.51

Single public cloud Azure I .51

Single public cloud Google GCP 2.82
Single public cloud E.G. AliCloud, IBM, Oracle etc 3.29
Multiple public cloud providers 16.43

Hybrid (public cloud e.g. wf Azure, AWS, GCP) and on-

premises e.g. w/ Nutanix & VMware & Microsoft) 3075

Other (please specify) 4.69
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For what specific use case(s) in your environment did you choose Desktop-as-a-

Service (DaaS)?

The most important reason to use for Desktop as a Service is the ability to support Work from Home
with 23.76%. The second use-case is ability to run support a flexible/temporary workforce with
16.34% followed by the ability to easily support contractors with 14.06% and developers with

12.48%.

For what specific use case(s) and/or scenario's do you use Desktop-as-
a-Service (DaaS)?

We run Daas for our complete production environment

Developers

Frontline workers

Contractors

Work from Home

Flexible/temporary workloads

Seasonality — seasonal workers

Global availability (leverage multiple regions of 1aas
platform)

Other (please specify)

8.22

12.48

772

14.06

16.34

743
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Where’s your application data in a DaaS scenario (location)?

The majority of the respondents, 55.17%, do have store their application data / back-end services in
a hybrid scenario using local / on-premises and use public cloud resources now or long term.
14.79% of the respondents do store all the data in public clouds(s) while 27.00% do store their data
only on-premises.

Where’s your application data in a DaaS scenario (location)

All data on-premises datacenter / co-location 27.00

All data in public cloud such as AWS, Azure, GCP 14.79

Hybrid {public cloud and on-premises) for the long term 17.14

Other (please specify) 3.05
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On what Cloud storage platform service do you store your Windows Profiles?

Where are the windows user profiles stored? 16.99% is using Azure Files Premium for the windows
user profiles, followed by 16.27% who is using Azure Files Standard.

15.79% is using a traditional Windows file server(s) and on the 4™ place is Azure Netapp files with
10.29%.

On what Cloud storage plaform service do you store your Windows
Profiles on via SMB?

Amazon 53 5.50
Azure Netfpp files 10.29
Azure blob storage 6.22
Azure Files Standard 16.27

Azure Files Premium IR 15.99
AWS Storage Gateway 4.55
Google Cloud SMBE File Service 3.35
Masuni 0.48
Metfpp Cloud Volumes Service (on Google) 1.44
MNutanix Frame Enterprise Profiles handle it 5.02
Mutanix Files 5.26
SMB fileshare on WM [ 1aas (Traditional) 15.79

Panzura 0.72

Other (please specify) g2.13

1] 2 = & 8 10 12 14 16 18

What Cloud storage platform service do you prefer to store your Documents & Files
(Enterprise file Synchronization and Sharing) within your Virtual apps and Desktop

environment?

Microsoft OneDrive is used the most within the virtual application and desktop deployments,
51.62% of the respondents do use OneDrive followed by Google Drive with 11.60%.
Interesting is that 11.47% isn’t using Enterprise file synchronization and sharing withing virtual
applications and desktops.

What Cloud storage platform service do you prefer to store your
Documents & Files

Dropbox £6.98
Microsoft OneDrive / SharePoint I S 2
Google Drive 11.60
Citrix Collaboration services (sharefile) 8.35
Box 3.74

Citrix Podio 1.75

We don't use Cloud Storage - EFSS 11.47

Amazon Workdocs 2.87
Other (please specify) 1.62
4] 10 20 30 40 50 60
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What ratio 'work from home' or 'work from the office' do you expect for the majority

of your colleagues after Covid? Please allocate 100 points (%)

One of the new questions for this year’s survey is the question what the ratio “work from home” or
“work from office” will be. Interesting is the result that it is a draw — 50% - 50% which means Hybrid
work scenario for many of us.

What ratio 'work from home' or ‘'work from the office' do you expect
for the majority of your colleagues after Covid?

Work from home 50.08

Work from office 49.92
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Which GPUs do you use for your virtual applications and desktops in the cloud?

The majority of virtual desktop and application deployments in the cloud aren’t using GPUs, 52.16%
while NVIDIA GPU NV instance types on Azure are used at 15.38%. The AMD GPU based instances
are used at 9.94%.

Which GPUs do you use for your virtual applications and desktops in
the cloud

Azure NV [NVIDIA) 15.38
Azure NV wd (AMD) 9.94
AWS G2 (NVIDIA) 2.81
AWS G3 (NVIDIA) 6.38
AWS G4 [AMD) 1.44
AWS G4 (NVIDIA) 7.13
GCP N1 (NVIDIA) 3.1%

Other (please specify) 0.56

Which GPUs do you use for your virtual applications and desktops in
the cloud

46.71
NVIDIA

AMD
1238

0 5 10 15 20 25 30 35 40 45 50

m 2020 m2021
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Workspace initiatives, feedback, comments

What are your most important End User Computing (EUC) initiatives for 2021+7?
Drumroll please...

The Top 3 of most important Workspace initiatives for 2021+ are:

Desktop N=1647
as-a-Service

Microsoft

Office 365 -

Service

In the year 2020
1. Desktop as a Service
2. Application container technologies
3. Microsoft Office 365

In the year 2019
1. Windows 10 migrate from Win7/8
2. Microsoft Office 365
3. Desktop as a Service

In the year 2018
1. Windows 10 migrate from Win7/8
2. Desktop as a Service
3. Microsoft Office 365

In the year 2017
1. Windows 10 migrate from Win7/8
2. Microsoft Office 365
3. GPU Technologies

In the year 2015
1. Upgrade Virtual Applications and desktop platform
2. BYO Initiative
3. Enterprise Mobility Management
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What's the most unnecessary/fun thing you bought or received during the COVID-19
pandemic?

We asked the participants what the most unnecessary/fun thing you bought or received during the
COVID-19 pandemic — here are all the (quite funny) results out of 1600+ participants.
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Final comments from respondents

All the comments out of the comments section at the end of the survey, combined in one picture.

Finally comments respondents shared with Christiaan, Mark and Ruben Not curated — unfiltered
insights.

e Great questions again this year, y’all rock

e Would be better if the app questions had multiple choice e.g., may use App
Volumes and App Attach. Or using App-V and Cloudpaging etc.

e Eager to see the results! Great work guys.

e Also planning to look into ultrawide monitors and maybe new clients (10ZIG and
the like)

e Good questions

e Cannot wait to see the results and as always thank you for putting this survey
together!

e WAY to long.

e This survey every year is greatly appreciated! Thanks for doing this.

o Really great list of questions, | am looking forward to the aggregated data! |
suspect this is a ton of work, and it is really appreciated!

e These surveys are done very well, and | appreciate the wealth of options to
select for answers.
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e Questions about how you store profile vs configure environment was hazy since
like in our case we are FSLogix for profiles but use WEM for environment
management.

e Sometimes going back in the questionnaire was not as expected but | could
manage

e Thanks for your contributions to the EUC community!

e Thank you for taking the time to do this survey every year!!!

We would like to thank you for participating, sharing and donating your valuable time to the
community, hope to see you back next year!

THANK YOU!

Christiaan, Mark and Ruben
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