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Picture

Focus

EUC Evangelist and Chief Scientist

From

Dr. Tritsch IT Consulting, Germany

My Blog

https://eucscore.com

Contact

info@eucscore.com

Hobbies

EUC benchmarking and building the 
EUC Score toolset for the community

Certifications

Microsoft MVP, Citrix CTP, VMware 
vExpert, NVIDIA NGCA, Parallels VIPP
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Key takeaways:

The science of EUC benchmarking

Testing and comparing local machines, AVD VMs and 
Windows 365

Analyzing the test results – UX quality criteria

Scoring AVD VMs and Windows 365

Price/performance ratio and other observations

Agenda

• Scientific AVD and Windows 365 
benchmarking results

• Screen video comparisons of 
perceived user experience

• Price/performance ratio

Thank you, Ruben Spruijt, for running many of the 
tests and Frame for providing Azure resources
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When things go wrong and 
unexpected observations

• #1: Block boundary

• #2: Smear artifacts

• #3: Office rendering error

• #4: GDI+ rendering error

• #5: Striping

• #6: False color (CLUT)

• #7: Application crash
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EUC Score captures, measures 
and quantifies perceived end-
user experience in Windows 
remoting and digital workspace 
environments, both on 
premises and in the cloud – 
fast, precise, repeatable and 
intuitive
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User Experience
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Testing and Comparing
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Instance CPU
CPU Base 

Clock 
Speed

Max CPU 
Speed - 

single-core
vCPUs RAM Storage Type

Storage 
Size

Display OS

Microsoft Azure                                                                                                                             

Azure D2s_v3 Intel Xeon 8272 - Cascade Lake 2.6 GHz 3.7 GHz 2 8 GB Premium SSD 256GB FHD Win10 22H2

Azure D4s_v3 Intel Xeon 8272 - Cascade Lake 2.6 GHz 3.7 GHz 4 16 GB Premium SSD 256GB FHD Win10 22H2

Azure D2s_v5 Intel Xeon 8370C - IceLake 2.8 GHz 3.5 GHz 2 8 GB Premium SSD 256GB FHD Win10 22H2

Azure D2s_v5 Intel Xeon 8370C - IceLake 2.8 GHz 3.5 GHz 2 8 GB Standard SSD 256GB FHD Win10 22H2

Azure D4s_v5 Intel Xeon 8370C - IceLake 2.8 GHz 3.5 GHz 4 16 GB Premium SSD 256GB FHD Win10 22H2

Azure D4s_v5 Intel Xeon 8370C - IceLake 2.8 GHz 3.5 GHz 4 16 GB Standard SSD 256GB FHD Win10 22H2

Win356  Business AMD EPYC 7763 - Milan 2.45 GHz 3.4 GHz 2 8 GB HDD 128GB FHD Win11 22H2

Azure D8ads_v5 AMD EPYC 7763 - Milan 2.45 GHz 3.4 GHz 8 32 GB Premium SSD 256GB FHD Win11 22H2

SUT: Windows 365 Business “Entry Level”, 2 vCPUs, 8GB RAM, 128 GB Storage, $45.00 per user per month (= $0.061/hour)
Alternative: 4 vCPUs, 16GB RAM, 128 GB Storage, $70.00 per user per month (= $0.095/hour)
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Instance CPU

CPU 
Base 
Clock 
Speed

Max 
CPU 

Speed
vCPUs RAM

Storage 
Type

Storage 
Size

GPU
GPU 

VRAM
Display OS

GPU 
Release 

Year

Microsoft Azure    
Azure NV6 Intel Xeon E5-2690v3 2.6 GHz 3.5 GHz 6 56 GB Standard SSD 256GB NVIDIA M60 8 GB FHD Win10 22H2 Aug 2015

Azure NV4as_v4 AMD EPYC 7V12 - Rome 2.45 GHz 3.3 GHz 4 14 GB Premium SSD 256GB AMD MI25 2 GB FHD Win10 22H2 Jun 2017

Azure NV8as_v4 AMD EPYC 7V12 - Rome 2.45 GHz 3.3 GHz 8 28 GB Premium SSD 256GB AMD MI25 4 GB FHD Win10 22H2 Jun 2017

Azure NV16as_v4 AMD EPYC 7V12 - Rome 2.45 GHz 3.3 GHz 16 56 GB Premium SSD 256GB AMD MI25 8 GB FHD Win10 22H2 Jun 2017

Azure NV32as_v4 AMD EPYC 7V12 - Rome 2.45 GHz 3.3 GHz 32 112 GB Premium SSD 256GB AMD MI25 16 GB FHD Win10 22H2 Jun 2017

Azure NC4asT4_v3 AMD EPYC 7V12 - Rome 2.45 GHz 3.3 GHz 4 28 GB Premium SSD 256GB NVIDIA T4 16 GB FHD Win10 22H2 Sep 2018

Azure NC8asT4_v3 AMD EPYC 7V12 - Rome 2.45 GHz 3.3 GHz 8 56 GB Premium SSD 256GB NVIDIA T4 16 GB FHD Win11 22H2 Sep 2018

Azure NC16asT4_v3 AMD EPYC 7V12 - Rome 2.45 GHz 3.3 GHz 16 110 GB Premium SSD 256GB NVIDIA T4 16 GB FHD Win10 22H2 Sep 2018

Azure NV6adsA10_v5 AMD EPYC 74F3 - Milan 3.2 GHz 4.0 GHz 6 55 GB Premium SSD 256GB NVIDIA A10 4Q 4 GB FHD Win11 22H2 Apr 2021

Azure NV12adsA10_v5 AMD EPYC 74F3 - Milan 3.2 GHz 4.0 GHz 12 110 GB Premium SSD 256GB NVIDIA A10 8Q 8 GB FHD Win10 22H2 Apr 2021

Azure NV36adsA10_v5 AMD EPYC 74F3 - Milan 3.2 GHz 4.0 GHz 36 440 GB Premium SSD 256GB NVIDIA A10 24Q 24 GB FHD Win10 22H2 Apr 2021
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Showtime

file:///C:/Dropbox/Ruben-Benny/Results.2023.02/DaaS-Analysis-2023.09.html
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Time to first byte (TTFB) Measure boot time + logon time + user session load time

Application load time 
Measure time from user starting an application until the content appears 
and the application is ready for user input

Application stability Detect application hangs, freezes, crashes or unhandled exceptions

User input delay 
Measures responsiveness of graphical elements after user-initiated 
triggers (lag, latency)

Graphics APIs supported
Detect incompatibilities when running graphics applications using the 
DirectX, OpenGL, Vulkan and WebGL APIs

Media formats supported
Detect incompatibilities when opening media files, such as MP4, MPEG, 
MOV, WMV or AVI

Distortion of media
Measure media quality, detect compression/decompression artifacts and 
identify out-of-sync media streams

Screen refresh rate
Measure the number of times per second that the desktop or application 
can draw consecutive images on the screen (fps)

Screen resolution and display size
Determine the number of pixels and density as well as the screen's visual 
dimensions

Session availability and resilience Detect user session hangs, disconnects and reconnects
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• Block boundary – mosaicking, pixelating, quilting, checkerboarding

• Tiling, striping – rendering each section of an image grid, a tile, or a stripe separately

• Smear artifact – grime, smudge, airbrush effect

• Blurriness – out of focus, fuzziness, unsharpness

• Color artifacts – false colors, color bleeding

• Mosquito noise – edge busyness

• Ringing – echoing, ghosting

• Choppy – laggy, jumpy, jerky

• Floating – illusory motion in certain regions while the surrounding areas remain static

• Jitter – loss of transmitted data between network devices

• Flickering – fine-grain flickering and coarse-grain flickering

• Slow motion, video stuttering (“micro stutters”) and freeze frames
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Performance Scoring
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SL3-AppDialog SL3-AppStart SL3-FractalsDragon

SL3-FractalsPythagorasTree SL3-GDIPlusRect SL3-IOPS
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Price in US$/hour (global average) Quantitative results, no exact science
Powered by
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Price in US$/hour (global average) Quantitative results, no exact science Powered by
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Price in US$/hour (global average) Quantitative results, no exact science Powered by
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• Windows 365 Cloud PC “Entry Level” performs better than expected – it’s ideal for Task Worker and 
Information Worker workloads at a 24/7 price that is hard to beat (< $0.07/hour)

• Use Azure v5 VM types instead of v3 – 25% better performance and sightly lower price

• The Azure D4s_v5 and D8ads_v5 VM types are my personal favorites for single-session scenarios

• Azure NVv4 VMs do not provide great performance, despite the AMD M25 GPU –  low 3D performance, 
no video encoding / no hardware encoding exposed

• Azure NV4v4 is limited in fps (18 is max) and it may fall behind CPU-only VM types

• Azure NC8asT4 – if you don’t need the vCPUs or RAM, then go for the NC4asT4 – same GPU; SPEC 
performance almost the same, but 30% cheaper

• Azure NV6adsA10 provides more CPU and RAM at the same price as the NC4asT4; But NC4asT4 provides 
much better GPU performance because of full GPU vs GPU partition

• CAUTION: NCasT4 VM types with missing certification for CAD applications may be a deal breaker
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Persona Name Rendering IT Workforce Description

Task Worker CPU 25-80% Well-defined, repetitive, and delineated tasks, 
using a limited number of applications

Information 
Worker

CPU or shared 
GPU

25-80% Find facts quickly, create documents, edit, write & 
process information

Knowledge 
Worker

High-end CPU or 
shared GPU

10-50%
~400m

Tasks include accessing the Internet, using email, 
and creating complex documents, presentations, 
and spreadsheets

Power User Shared GPU or 
dedicated GPU

5-50%
~200m

People who use multiple compute, network and 
graphics-intensive applications

CAD/CAM 
Professional
Designer

Dedicated GPU 5-25%
~25m

People who use graphically-intense applications 
for computer-aided design (CAD) and computer-
aided manufacturing (CAM)

Windows 365 Entry-Level
(2 vCPUs, 4GB RAM)

AVD VM with CPU only or with 
shared GPU

AVD VM with dedicated GPU
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If you want to learn more about

EUC Score projects, send an email to

info@eucscore.com

https://eucscore.com

NOTE: The EUC Score toolset including the Simloads 
is free for community benchmarks…

https://eucscore.com/
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We love Feedback
https://workplaceninjasummit2023.sched.com/
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Thank you
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