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Beyond Gut Feel

Scientific Methods for
Cloud Desktop Testing




The Science of Cloud Desktop Testing
Test Setup and Test Scenarios
Performance Tests and Comparisons
Findings and Recommendations

Conclusion
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From a User’s Perspective: EUC Quality Criteria

D 0 [ 3 C re

Qa3 s

Boot and logon duration
Application and content load time
User input delay (“Lag”)

Graphics APls supported

Media formats supported
Distortion of media

Screen refresh rate

Endpoint specs and quality
Application reliability and stability

Session consistency and resilience

Measure boot time + logon time + user session load time until it is ready for user
interaction. Includes identity management and authentication methods.

Measure time from user starting an application until the content appears and the
application is ready for user input, including access to the storage system.

Measures responsiveness of graphical elements after user-initiated triggers = “time from
mouse click to screen update” (lag, latency, system response time).

Detect incompatibilities when running graphics applications using the DirectX, OpenGL,
Vulkan and WebGLAPIs.

Detect incompatibilities when opening and playing media files, such as MP4, MPEG,
MOV, WMV or AVI.

Measure media and screen output quality. Detect image, animation, and audio/video
compression and decompression artifacts and anomalies.

Measure the number of times per second that the desktop or application can draw
consecutive images on the screen and in the host frame buffer (frames per sec = fps).

Determine the screens’ number of pixels, density, and visual dimensions — frame buffer
requirements grow with resolution and screen number. Detect periphery incompatibilities.

Detect application hangs, freezes, crashes or unhandled exceptions. Measure
consistency, dependability and robustness of applications.

Check if user state is preserved across subsequent sessions. Measure session
disruptions, hangs, disconnects/reconnects, availability, timeouts and redundancy.



o

Observation

5 (3

Conclusions Question

Effect

Scientific

VERY Time
Consuming!
Analyze & Hypothesis [

Visualize Data Theory (Myth)

Test with — Reproducible
Experiment

Lab Setup



Y YeodioCor?

——PALM SPRINGS

Test Setup and Te

\-5d




User Experience Benchmarking

Toolset

Simulated Telemetry
Workloads Data Activities

Recording

Scientific Data Analysis and Visualization




Setting Up a Simple Test Lab

Primary Device

Playbooks

Simulated Workloads
“Simloads”

Activity Log
Telemetry Data

System Under Test
IISUTII



Setting Up an Advanced Test Lab

Screen

Primary Device Capture Video Recorder
Device

Playbooks —: = !

Bandwidth ”- = WA
}—t S

Lat
arency Emulator

Packet Loss '

OBS
Studio

Screen Vldeo

<7 | Simulated Workloads “Simloads”

®
25 Avatar with Telemetry Collector

Activity Log

Telemetry Data

System Under Test
IISUTII




Setting Up a Multi-User Test Lab

Screen

Primary Device Coapture  Video Recorder “Noisy Neighbors”

Device

E .......... £9........ !Stiz.o 'EE

Multi-User System Under Test



EUC Score Simload Gallery

< C M

Thumbnail

¥

‘Ef
th

]  httpsy//eucscore.com/gallery

Simload Type

System
Light user type
SLO-System folder

Primary
Light user type
SL1-Base folder

Primary
Light user type
SL1-Base folder

Primary
Light user type
SL1-Base folder

Primary
Light user type
SLI-IPEGView folder

Primary
Medium user type
SLI-IPEGView folder

Description

SLO-TestScreen
Open an animated test pattern screen and save system information in the EUCScore’\Results
folder. The system information can be used to document the system under test.

SL1-NotepadEdit
Open Notepad? and start writing a novel with random type speed. The NotepadZ executable is
located in the EUCScore’ Data’ Bin\ Notepad2\, folder.

SL1-NotepadMove
Open Notepad2 and move the application window randomly across the screen. The Notepad?2
executable is located in the EUCScorehData’\Bin\Notepad2\, folder.

SL1-WordpadScroll (deprecated)

Open local DOCX file with PNG images in Microsoft Wordpad and randomly move pages up
and down every second. NOTE: WordPad will be removed from all editions of Windows
starting in Windows 11, version 24H2 and Windows Server 2025.

SL1-JPEGViewsStatic

Open JEPG image in JEPG View. The executable is located in the EUCScore’ Simloadsy SL1-
JPEGView\Bin\ JPEGView64", folder. NOTE: This is the most basic Simload as it includes
neither animations nor user interactions.

SL1-TPEGViewAnim
Open animated GIF image in JEPG View. The executable is located in the
EUCScore\Simloadsy SLI-JPEGView\ BIn\ JPEGView64\, folder.

https:/[eucscore.com/gallery

+ custom
or manual

Simloads with
real user
playbooks




Run Simloads and Collect Test Data

El EUC Score - Simload Runner v25.01 — >
Telemetry  Displays  Video Cards  Help  About Exit:
SL1-MSOWordSimple ] | Simload Parameters

SL1-MotepadEdit

SL1-MotepadMove
SL1-PixMarkOpenGL - ) .
5L1-Plot3d0OpenGL Left position of window:
5L1-RollercoasterDx9

Runtime in geconds:

5L1-ShadingDX11 Top position of window: 0
5SL1-TessMarkOpenGL Width (0 = full screen): 0
SL1-WMPlayer1080pMP4
gt}mmgla}'erﬁmi Height {0 = full screen): 0

E ayer
SL1-WordpadScroll Display number:
SL2-Authar
SL2-Base Countdown in seconds:
SL2-DirectXUser
SL2-Medialser
SL2-0penGLUser Collect Telemetry Data
SL2-Powerlzer
SL2-TaskWorker (®) Mo telemetry data
SL3-AppDialo
SL}EEStart ¢ () Simple telemetry data (ini)
SL3-FractalsDragon
5L3-FractalsPythagoras (O Advanced telemetry data (xml)
SLIGDIPusRect
SL3-I0PS Runtime Settings

SL3-UserProfile Small Run delay in seconds: :
SLX-Activity Recorder v

Config source: HKCU | Number of registered Simloads: 63

Run SL3-UserProfileLarge

5L3-UserProfileLarge.exe /run /monitor 3




Sync Player

Title

Primary User Endpoint

User Experience

Remoting
Protocol

Telemetry Data
User Activities

System Under Test
Timeline and
Video Controls

SL1-ChromeWaterWebGL on Azure AVD NV6 | IGEL UD3 | RDP UDP (15ms RTT)

Specs Button

System Under Test:

Azure West Europe, AVD NV6 VM,
Windows 10 Enterprise for Virtual
Desktops, Intel Xeon E5-2690 v3
6vCPUs @ 2.60GHz, 56GB RAM,
Virtual HD ATA Device 340GB,
NVIDIA M60 GPU (1/2 Card), 8GB
VRAM

Connection:

EDIT PROTOCOL AND NETWORK
CONDITIONS

Endpoint:

IGEL UD3 (M350C / LX-60) with
IGEL OS 11.08.230, AMD Ryzen
Embedded R1505G Dual-Core @
2.0 - 2.7GHz, 4GB DDR4 RAM, 8GB
eMMC, AMD Radeon Vega 3 GPU
with 512MB shared memory

Maximize Button

SL1-ChromeWaterWebGL on Azure AVD NV6 | IGEL UD3 | RDP UDP (15ms RTT)
00:00:01.000 Date: 2023/01/26 Time: 13:15:14.568 AppName: chrome.exe
App launch time: 1536 ms
Run action initiated
00:00:09.030 Press G key

00:00:45 Help @ Report

Report
Button



https://eucscore.com/results
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O =~ SL1-MSEdgeVideoGrid9 on Azure NV6ads_A10_v5 | SxS RDP UDP (15ms RTT) O =

SL1-MSEdgeVideoGrid9 on Lancelot with NVIDIA M5000 | RDP UDP (Oms RTT)

51l

100

60

100

I I 00:00:44

GPU 3D|%

60.000

40,000

20,000

Memory Available|MBytes
2,000

1,500

1,000

500

GPU Video Decode|%

GPU Video Processing|%

10,000

GPU Memory|Mbytes

800

600
400 P




What is the impact of network

limitations on RDP?




SL1-Plot3dOpenGL on Azure Windows 365 Enterprise GPU Super | SxS RDP UDP (10ms RTT) ® x  SL1-Plot3dOpenGL on Azure Windows 365 Enterprise GPU Super | SxS RDP UDP (10ms RTT, 8mbps) [0)

ST

nH

CPU|% CPU Queue Length Memory Available|MBytes Disk IOPS Disk Reads|Bytes/sec
100 1.0 l ‘ 250,000 1,600,000 5,000,000
80 08 ( “ 200,000 1.200.000 4,000,000
60 06 (I 150,000 3,000,000
| 800,000
40 04 (| [ 100,000 2,000,000
20 0.2 (11 50,000 400,000 1,000,000
0 0 LA 0 0 0
P O > Q > © 0 W0 D ah A0 O > \ 2 O L PN » P O O > 0 0 ° q O b 2 9 08 o P P el
GPU 3D|% GPU Video Decode|% GPU Video Processing|% GPU Memory|Mbytes Network Received|KBytes/sec Network Sent|KBytes/sec
100 = 100 100 3000 — 400
500 12.00
80 80 2,500 o) SN
2 000
60 60 60 e 8,000
1,500 200
40 40 40 1.000
1,000 e
10 4,00(
20 20 20 £00 o
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Test Findings

»  Cloud Workstations beat 2—-4-year-old CAD/CAM workstations..

- ..but a Cloud Workstation cannot beat a modern physical Workstation in
performance, as the GPUs in the Cloud are 1to 2 years behind and CPUs have a
lower clock speed

- GPU-accelerated VM types are approx. factor 1.5 to 2 more expensive than
comparable CPU-only VM types, but in multi-session setups scalability may be
better

- Availability of GPU-accelerated VM types in Azure is a challenge

- If the network conditions are bad (<12mbps, >40ms latency, >1% packet loss) even
the best Azure VM cannot deliver adequate user experience



Persona to VM Type Mapping

Task Worker

Information
Worker

Knowledge
Worker

Power User

CAD/CAM
Designer

Media Designer

CPU
Memory
GPU

CPU
Memory
GPU

CPU
Memory
GPU

CPU
Memory
GPU

CPU
Memory
GPU

CPU
Memory
GPU

2-4 vCPUs
Mminimum of 2GB
no

2-4 vCPUs
Mminimum of 4GB
no

4-8 vCPUs
minimum of 8GB
no or shared

4-16 vCPUs
Mminimum of 16GB
shared or dedicated

8-16 vCPUs
Mminimum of 16GB
high-end

8-16 vCPUs
Minimum of 16GB
high-end

Bandwidth
Latency
Packet loss

Bandwidth
Latency
Packet loss

Bandwidth
Latency
Packet loss

Bandwidth
Latency
Packet loss

Bandwidth
Latency
Packet loss

Bandwidth
Latency
Packet loss

low
0-200ms
0-2%

low
0-100ms
0-1%

medium
0-50ms
0-0.5%

medium
0-50ms
0-0.1%

high
0-20ms
0%

very high
0-30ms
0%

Win365 Basic or Standard
Azure D2s_vb, D2ads_vb

Win365 Standard or Premium
Azure D4s_v5, D4ads_vb

Win365 Premium or GPU Standard
Azure D8s_vb, D8ads_v5
NG8ads_V620_vl

Win365 Premium+ or GPU Standard
Azure D16s_vb, DI6ads_vb
NGl16ads_V620_vl, NC4as_T4_v3

Win365 GPU Super or GPU Max
Azure NGl16ads_V620_vl
NC8as_T4_v3, NCl6as_T4_v3

Win365 GPU Super or GPU Max
Azure NGI6ads_V620_vl
NCl16as_T4_v3, NCl6as_T4_v3



AVD and Windows 365 Recommendations

« Use Dsvb machines instead of v3, they provide 25% better performance at a lower
price

« The Azure D4s_v5 and D8ads_v5 VM types are my personal favorites for
Information Worker and Knowledge Worker single-session scenarios

«  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 NV6adsAlO provides more CPU and RAM at the same price as the NC4asT4

- NC4asT4/NC8asT4 provide better GPU performance because of full GPU vs GPU
partition, but missing certification for CAD applications may be a deal breaker

«  GPU-enabled Windows 365 Cloud PCs provide outstanding performance, but
protocol settings can make a big difference
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Conclusion

1. Don’t walk in the dark: Test labs and guided POCs are your friends

2. Ask simple and clearly defined questions that can be answered by
experiments (the “MythBusters” principle)

3. Follow and trust the scientific process, but don’t underestimate the
time and effort it may take (reproducibility, peer reviews)

4. Both quantitative (= scores) and qualitative data are the
prerequisite for a rating produced by an expert or by an analyst

5. Human intervention is an integral part of the rating process



Call to Action

If you want to learn more about
EUC Score, send me an email

info@eucscore.com
ee¥ Score

NOTE: The EUC Score toolset is freely available for
community benchmarking tests if the results are
made available to the public free of charge

EUC Score Links

Home page:
https://eucscore.com

Freeware download:

https://eucscore.com/freeware

Community test results:
https://eucscore.com/results

Toolset documentation:
https://docs.eucscore.com

Test Methodology:
https://eucscore.com/methodology.html

Simload Gallery:
https://eucscore.com/gallery.html

Terminology (Glossary):

https://eucscore.com/terminology.html
Lab E7uipment:
https://eucscore.com/equipment.html



https://eucscore.com/
https://eucscore.com/freeware
https://eucscore.com/results
https://docs.eucscore.com/
https://eucscore.com/methodology.html
https://eucscore.com/gallery.html
https://eucscore.com/terminology.html
https://eucscore.com/equipment.html

Contact Us

Dr. Benny Tritsch Simon Binder
Independent Performance Data Scientist Lead Architect

Creator of the EUC Score Toolset Advania - Knowledge Factory
https://drtritsch.com | https://eucscore.com simon.binder@advania.se
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