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How to Score Test Results?

-+ 4 B « All Control Pa.. » Performance Information and Tools w | & Search Control Panel

Control Panel Home . .
Rate and improve your computer’s performance

®) Adjust visual effects The Windows Experience Index assesses key system components on a scale of 1.0 to 9.9,

Adjust indexing options
Adjust power settings Component What is rated Subscore Base score

Open disk clean-up

Processor: Calculations per second 1.5
Advanced tools

Memory (RAM): Memery operations per 25

second 7 1
Graphi Desktop graphics 74 .

performance

3D business and gaming 74 Determined by

T graphics performance lowest subscore
Primary hard disk: Disk data transfer rate 7.1

7 View and print detailed performance
and system information

Your scores are current '@'F{e-run the assessment
Last update: 15/08/2013 03:12:57

See also

Action Center




Protocol Characteristics

Microsoft SxS RDP

* Independent update lifecycle

« Reverse connect model

« Enhanced security model

* Cloud-native integration

« Advanced transport flexibility

* Modular networking stack

« Built-in diagnostics and
telemetry

« Tight integration with RDP
Agent framework

Citrix HDX

« Built on ICA

» High-definition user
experience focus

 Intelligent redirection (client-
side or server-side rendering)

« Adaptive compression

* Network optimization

« Adaptive Transport TCP/UDP

* Multimedia & graphics
optimization

» Device & peripheral
redirection

« Session Reliability

« Dynamic adaptation to
changing conditions

« Extensive feature ecosystem

« Configurable via policies

Omnissa Blast (Extreme)

« High-performance display
protocol

« Transport flexibility TCP/UDP

« Codec-based streaming
(H.264, HVEC/H265, AV1,
BlastCodec) w/ GPU offload

« Adaptive image quality &
bandwidth optimization

« Multimedia & graphics
optimization

« Broad client & device support

» Strong security model

* Modular components
(transport + codec)

« Unified access & simplified
connectivity (single port)




RDP Perf Counters

\RemoteFX Network(*)\Current TCP Bandwidth TCP Bandwidth detected in bits per second (bps)
\RemoteFX Network(*)\Current TCP RTT Average TCP round-trip time (RTT) detected in ms
\RemoteF X Network(*)\Current UDP Bandwidth UDP Bandwidth detected in bits per second (bps)
\RemoteFX Network(*\Current UDP RTT Average UDP round-trip time (RTT) detected in ms
\RemoteFX Network(*)\Loss Rate Loss percentage

\RemoteFX Network(*)\Retransmission Rate Percentage of packets that have been retransmitted
\RemoteFX Network(*)\TCP Received Rate Rate in bps at which data is received over TCP
\RemoteFX Network(*)\TCP Sent Rate Rate in bps at which data is sent over TCP
\RemoteFX Network(*)\UDP Received Rate Rate in bps at which data is received over UDP
\RemoteF X Network(*)\UDP Sent Rate Rate in bps at which data is sent over UDP



RDP Perf Counters

\RemoteFX Graphics(*)\Graphics Compression ratio Ratio of bytes encoded to bytes input

\RemoteF X Graphics(*)\Average Encoding Time Average frame encoding time
\RemoteFX Graphics(*)\Frame Quality Quality of the output frame

\RemoteFX Graphics(*)\Input Frames/second Number of sources frames

\RemoteFX Graphics(*)\Output Frames/second Number of frames sent to the client
\RemoteF X Graphics(*)\Source Frames/second Number of frames composed by source

\RemoteF X Graphics(*)\Frames Skipped/second — Insufficient Client Resources
\RemoteF X Graphics(*)\Frames Skipped/second — Insufficient Network Resources

\RemoteFX Graphics(*)\Frames Skipped/second — Insufficient Server Resources



Citrix HDX Perf Counters

\ICA Session(Console (UserName))\EDT bandwidth available (bps)
\ICA Session(Console (UserName))\Input Session Bandwidth
\ICA Session(Console (UserName))\Output Session Bandwidth

\ICA Session(Console (UserName))\Output Session Compression
\ICA Session(Console (UserName))\Latency - Last Recorded
\ICA Session(Console (UserName))\Latency - Session Average
\ICA Session(Console (UserName)\EDT RTT
\ICA Graphics(&lt;n&gt;)\BitRate - Current
\ICA Graphics(&lt;n&gt;)\Frame Rate - Current FPS
\ICA Graphics(&lt;n&gt;)\Frame Rate - Input FPS
\ICA Graphics(&lt;n&gt;)\Frame Rate - Target FPS
\ICA Graphics(&It;n&gt;)\Thinwire Average Input FPS

(

(

(

( (
( (
( (
\ICA Session(Console (UserName))\Input Session Compression
( (
( (
( (
( (

\ICA Graphics(&lt;n&gt;)\Thinwire Average Output FPS
\ICA Graphics(&lt;n&gt;)\Thinwire Bandwidth Estimate (bps)
\ICA Graphics(&lt;n&gt; \Thinwire Latency Estimate (ms)



Omnissa Blast Perf Counters

\Horizon Blast Session Counters(Session ID: n; (main))\Estimated Bandwidth (Uplink)
\Horizon Blast Session Counters(Session ID: n; (main))\Instantaneous Transmitted Bytes over TCP
\Horizon Blast Session Counters(Session ID: n; (main))\Instantaneous Transmitted Bytes over UDP

\Horizon Blast Session Counters(Session ID: n; (main))\Instantaneous Received Bytes over UDP
\Horizon Blast Session Counters(Session ID: n; (main))\Packet Loss (Uplink)

)
)
)
\Horizon Blast Session Counters(Session ID: n; (main)
)
)
\Horizon Blast Session Counters(Session ID: n; (main))\Jitter (Uplink)
)

)
)
)
\nstantaneous Received Bytes over TCP
)
)
)
)

\Horizon Blast Session Counters(Session ID: n; (main))\Automatic Reconnect Count

\Horizon Blast Imaging Counters(Session ID: n; Channel: Imaging; (main))\Frames per second
\Horizon Blast Imaging Counters(Session ID: n; Channel: Imaging; (main))\Dirty frames per second
\Horizon Blast Imaging Counters(Session ID: n; Channel: Imaging; (main))\FBC Rate

\Horizon Blast Imaging Counters(Session ID: n; Channel: Imaging; (main))\Poll Rate

(
(
(
(
(
(
(
\Horizon Blast Session Counters(Session ID: n; (main)\RTT
(
(
(
(
(
(
\Horizon Blast Imaging Counters(Session ID: n; Channel: Imaging; (main))\Inbound Bandwidth (Kbps)
(

)

\Horizon Blast Imaging Counters(Session ID: n; Channel: Imaging; (main))\Outbound Bandwidth (Kbps)
)
)

\Horizon Blast Imaging Counters(Session ID: n; Channel: Imaging; (main))\Out Queueing time (us)
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What? No Score for User Experience?




From a User’s Perspective: Quality Criteria

A
v

Boot and logon duration

Application and content load time

User input delay (“Lag”)

C)

Graphics APIs supported
Media formats supported

Distortion of media

o 0 [J

Screen refresh rate

Endpoint specs and quality

Application reliability and stability

Qa s

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 WebGL APIs.

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.



Distortions — Common VDI Screen Artifacts

Stuttering: A visual or playback artifact where the screen output
appears to skip, jump, or hesitate, making the motion look non-
smooth, jerky, or choppy, despite potentially high frame rates.

Flickering: Rapid, unwanted, and often periodic fluctuations in
brightness, luminosity, or color intensity. It appears as flashing,
strobing, or horizontal dark bands that move across the screen.

Frame Freezing: A single frame forming a motionless screen
image. The screen temporarily stops updating or jumps forward
suddenly. Network latency or jitter causes new frames to arrive
late or out of order.

Block Artifacts: Square blocks appear across the screen,
especially when things move quickly. This is caused by low
bandwidth. The encoder reduces image quality to keep movement
smooth.

Tiling Artifacts: Visual distortions where the image appears to be
broken up into small squares or rectangular blocks. This happens
because modern video codecs (like H.264, HEVC, AV1) break
frames into smaller rectangular blocks—or "tiles"—and compress
them separately to save data.

Stripe Artifacts: A visual distortion characterized by persistent or
intermittent horizontal or vertical lines or bands that do not belong
to the original scene. The effect occurs particularly in areas with
lots of motion or detail.

Interlacing Artifacts: Different fields of video don't align correctly,
creating horizontal lines.

Blurriness: Text or Ul elements appear soft and small fonts
become hard to read. A possible reason is progressive refinement
where the remoting protocol is sending a low-quality frame first.
Later the frame is updated with a sharper version when bandwidth
allows. Under constrained conditions, the refinement may never
arrive.

Smearing: A smearing artifact caused by a lost keyframe is a
video corruption issue where previous visual information fails to
update. When the "reference frame" (keyframe) is lost or
corrupted, the decoder continues applying motion data to old,
outdated image data. Smearing may also be caused by restricted
bandwidth where the encoder prioritizes motion but reduces
temporal accuracy.

Screen Update Errors: Parts of the screen stop updating while
others continue. Some remoting protocols update the screen in
regions. If some regions fail to transmit (due to packet loss), they
freeze while others continue updating.

Mosquito Noise: A video compression artifact that appears as a
shimmering, buzzing, or blotchy distortion concentrated around
the sharp edges of objects in a video. It is most commonly
associated with MPEG-based compression methods, such as
H.264.

Empty Regions: Sections of the screen show black boxes or
placeholders. When parts of an encoded frame are lost or
corrupted, the client displays empty regions to avoid drawing
outdated content.



(oo

¥ Score

EUC Score measures and quantifies
perceived end-user experience
iIn Windows remoting and digital workspace
environments, both on premises and in the
cloud — fast, precise, repeatable and intuitive
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A Simple EUC Test Lab

Primary Device

Playbooks —-E

Simulated Workloads
“Simloads”
Activity Log

Telemetry Data

System Under Test
“S UT”



Simulated Workloads — “Simloads”

https://eucscore.com/gallery.html

Type Description

— Tvbe 1 Test run with an application that highlights a specific graphic or
Pl}i,rlzia multimedia format (GDI, DirectX, OpenGL or video) — may require a
y pre-installed application.
— Tvbe 2 Sequence of chained or overlayed user activities, orchestrated in
- .I. Pe{zona such a way they generate the characteristic behavior and consistent
- load pattern of a predefined interactive user type.
Tvpe 3 Measures predefined system metrics used to produce a number
—_— Sycpore (=score) that represents the performance. Typically, each score
AR Simload is associated with a specific theme.

All Simloads collect activity logs that are stored in the EUCScore\Results folder


https://eucscore.com/gallery.html

Screen Video Recording Options

Primary Device Primary Device Video Recorder

OBS Studio OBS
ClipChamp . E Studlo
PN Screen

Capture
@ Device

System Under Test System Under Test



et o, Vs

B S WG ()

EUC Score Test Lab




data centers

©
S




Client Network Settings — WAN Emulator

« Bandwidth = data transfer rate in a wired or wireless
communication link or the maximum amount of data transmitted
over an internet connection in a given amount of time

— Common values: 100Mbit/s (LAN), 12Mbit/s, 8Mbit/s, 4Mbit/s, 2Mbit/s
« Latency = the delay in network communication, also often
referred to as round-trip time (RTT)
— Common values: Oms, 20ms, 50ms, 100ms, 300ms RTT
 Packet Loss = a network packet fails to reach its expected
destination, resulting in information loss
— Common values: 0%, 0.1%, 0.2%, 1%, 2%, 5%



Visual Data Analytics — Sync Player

Title Specs Button Maximize Button

SL1-ChromeWaterWebGL on Azure AVD NV6 | IGEL UD3 | RDP UDP (15ms RTT) 5 SL1-ChromeWaterWebGL on Azure AVD NV6 | IGEL UD3 | RDP UDP (15ms RTT)
L] % 00:00:01.000 Date: 2023/01/26 Time: 13:15:14.568 AppName: chrome.exe
L] L] - System Under Test: 00:00:03.776  App launch time: 1536 ms
P rl m a ry U S e r E n d p o I nt AzureiWest Hirope. AVD NVEVM, 00:00:04.028 Run action initiated

Windows 10 Enterprise for Virtual 00:00:09.030 Press G key
Desktops, Intel Xeon E5-2690 v3

6vCPUs @ 2.60GHz, 56GB RAM,

Virtual HD ATA Device 340GB,

NVIDIA M60 GPU (1/2 Card), 8GB

User Experience

* Screen Video EE%?QEOLANDNHWORK Activities

T IGEL UD3 (M350C / LX-60) with

I At IGEL OS 11.08.230, AMD Ryzen
Embedded R1505G Dual-Core @

I 2.0 - 2.7GHz, 4GB DDR4 RAM, 8GB
eMMC, AMD Radeon Vega 3 GPU

Remoting
Protocol ; o NN

elemet Cas

GPU Video Decod

Telemetry Data {amasaz :
User Activities i '

System Under Test

Timeline and
Video Controls

Report
Score Button



https://eucscore.com/results

Azure NC4asT4 v3 | HP t640 w/ GPU | FRP8 UDP (7ms latency)

ey

SL1-TessMarkOpenGL on Azure NC4asT4 v3 | HP t640 w/o GPU | FRP8 UDP (10ms latency)

52T 070 Wmzvi L HTIL B Tl TP G Oper GLAE

~

M

N

S / < "
g O m o= N R Yy EE AmMmER AT .S g P@m9 @288 Yy EE Amme R AT S
CPU% Memory|MBytes Network Received|KBytes/sec Network Sent]KBytes/sec
100 25,000 800
700
80 20,000 600
60 15,000 500
400
10,000 300
5,000 L
; 100
0 0 0
% @ 9 .3 & @ P P oA D DS D DS O ™ 2 2 0 O @ P Pl DD PR P e O B & 9 0 O @ PP D DD DD e O B 6 2 0 & W P P D D AP D P S
GPU 3D|% GPU Video Decode|% GPU Video Processing|% GPU Memory|MBytes
100 100 —
800
80 80 -
600
60 60
40 40 400
20 20 200
0 0 (i 0
S % © 9 0 @ @ PP DD P D P P Q@ B © 9 0 O @ P QD D P D QP S % 6 9 0 & @ P P D DD P P O % © 9 3 & @ PN P D D P DD e



Show Time



Score Simloads — Noisy Neighbors

Score Simload

Bojeiqg ddy
solydel +|@o
sa|bueloay +|do

C C
» »
@ @
- -
3 3
o o
= =
® ®
- (9]
S =
Q Q
® —

VM Type — Noisy Neighbors

AVD E8ds v5 — 0 Noisy Neighbors 030 064 528 115 4088 369 965 3.86
AVD E8ds v5 — 4 Noisy Neighbors 031 075 946 246 7396 570 957 418

AVD E8ds v5 — 8 Noisy Neighbors 049 188 46.21 1227 2528 1080 31.04 15.03



|| Parallels’

liquidware

J!

m
m

Make I T ey




EUC in a Nutshell

Transmit
Screen Data

Perceived User Experience Score | Telemetry Data

Network
Conditions

Capture/
Encode

~N

Process

Client
Specs

-

48 |
y
O = Transmit
{ Remoting Host

Remoting Client Mouse Data




HDX Graphics Super Resolution Upscaling

Downscaled
on VDA

Reduced
VDA Server Bandwidth Client Endpoint
https://docs.citrix.com/en-us/citrix-virtual- /
apps-desktops/2511/graphics/thinwire/super- Upscaled by GPU

resolution-upscaling.html



https://docs.citrix.com/en-us/citrix-virtual-apps-desktops/2511/graphics/thinwire/super-resolution-upscaling.html
https://docs.citrix.com/en-us/citrix-virtual-apps-desktops/2511/graphics/thinwire/super-resolution-upscaling.html
https://docs.citrix.com/en-us/citrix-virtual-apps-desktops/2511/graphics/thinwire/super-resolution-upscaling.html
https://docs.citrix.com/en-us/citrix-virtual-apps-desktops/2511/graphics/thinwire/super-resolution-upscaling.html
https://docs.citrix.com/en-us/citrix-virtual-apps-desktops/2511/graphics/thinwire/super-resolution-upscaling.html
https://docs.citrix.com/en-us/citrix-virtual-apps-desktops/2511/graphics/thinwire/super-resolution-upscaling.html
https://docs.citrix.com/en-us/citrix-virtual-apps-desktops/2511/graphics/thinwire/super-resolution-upscaling.html
https://docs.citrix.com/en-us/citrix-virtual-apps-desktops/2511/graphics/thinwire/super-resolution-upscaling.html
https://docs.citrix.com/en-us/citrix-virtual-apps-desktops/2511/graphics/thinwire/super-resolution-upscaling.html
https://docs.citrix.com/en-us/citrix-virtual-apps-desktops/2511/graphics/thinwire/super-resolution-upscaling.html
https://docs.citrix.com/en-us/citrix-virtual-apps-desktops/2511/graphics/thinwire/super-resolution-upscaling.html
https://docs.citrix.com/en-us/citrix-virtual-apps-desktops/2511/graphics/thinwire/super-resolution-upscaling.html
https://docs.citrix.com/en-us/citrix-virtual-apps-desktops/2511/graphics/thinwire/super-resolution-upscaling.html

SL1-MSEdgePhotoGallery)S on Azure D2s v5 | 2 vCPUs (Intel) | HDX OOB (100mbps, 10ms RTT, 0.0%)

System Under Test:

Azure Germany West Central, D2s v5 VM,
Windows 11 Enterprise, Intel Xeon Platinum
8370C 2vCPUs @ 2.80GHz, 8GB RAM, 128GB
HDD, Citrix VDA 7 2511, 1920x1080 Screen
Resolution @ 30Hz, Single Monitor Setup
Connection:

Citrix HDX Out of Box, 100mbps bandwidth,
10ms RTT, 0.0% packet loss

Endpoint:

ASUS NUC 15 PRO, Windows 11 Enterprise
25H2, Intel Core Ultra 7 255H 16Cores @
2.0GHz, 32GB RAM, Samsung SSD 990 EVO
Plus 1TB, Intel Arc 140T GPU, 2GB VRAM,
Citrix Workspace 2511

SL1-MSEdgePhotoGalleryJS on Azure D2s v5 | 2 vCPUs (Intel) | HDX SuperRes2 (100mbps, 10ms RTT, 0.0%)

System Under Test:

Azure Germany West Central, D2s v5 VM,
Windows 11 Enterprise, Intel Xeon Platinum
8370C 2vCPUs @ 2.80GHz, 8GB RAM, 128GB
HDD, Citrix VDA 7 2511, 1920x1080 Screen
Resolution @ 30Hz, Single Monitor Setup
Connection:

Citrix HDX Super Resolution, 100mbps
bandwidth, 10ms RTT, 0.0% packet loss
Endpoint:

ASUS NUC 15 PRO, Windows 11 Enterprise
25H2, Intel Core Ultra 7 255H 16Cores @
2.0GHz, 32GB RAM, Samsung SSD 990 EVO
Plus 1TB, Intel Arc 140T GPU, 2GB VRAM,
Citrix Workspace 2511

Context Switches/sec Memory Available|MBytes Working Set|Bytes Processes
20,000 . 2 500 10,000,000,000

15.000 2,000 PEE———— 8,000,000,000

1,500 6,000,000,000

10,000
1,000 4,000,000,000

5000 | 500 2,000,000,000

0 0

Disk IOPS Disk Queue Length Network Received|KBytesisec
3,000,000 3,000,000
2,500,000 2,500,000
2,000,000 2,000,000
1,500,000 1,500,000
1,000,000 1,000,000
500,000 500,000
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WL
Why Perceived User %
Experience May Suck

 Virtual machine specification
CPU, RAM, GPU, storage

« Network constraints
bandwidth, latency, packet loss

« Endpoint device specification and
remoting client software

N N
N .

¥



Conclusions

Remoting Protocols — there is no winner!

« Microsoft constantly improves RDP (silent updates)

 Omnissa Blast performance is better than expected

« Qut-of-Box HDX prioritizes screen refresh rate over image quality

EUC Infrastructure — endpoints, management, automation & monitoring

« Remoting client software for various endpoint types are becoming
increasingly important (“like local”)

« Management consoles are a key differentiator (e.g., add-on products)
The Future
* Remoting protocols using client resources (GPUs, NPUs)



Call to Action

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

info@eucscore.com

https://eucscore.com

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



https://eucscore.com/

&« C (M | O https:y//eucscore.com/freeware/index.html

EUC SCORE Home Methodology Toolset Gallery

EUC Score Freeware

Results

IR

About

https://eucscore.com/freeware/

Last update: May 4, 2026

EUC Score Base Installation Package v26.04 - includes Primary Base Simloads, 2 Personas, 10 Score Simloads, an
activity recorder, Simload Runner, and some supplementary tools

EUC Score Base Installation Package v26.01 (previous version) - includes Primary Base Simloads, 2 Personas, 10 Score
Simloads, an activity recorder, Simload Runner, and some supplementary tools

Stand-alone EUC Score Data Miner v24.10 - Analyze hardware and software of physical or virtual Windows machines.
Just download and unpack the ZIP file and start DataMiner.exe

EUC Score Logo Packag& - Logos and Wallpapers

EUC Score Introduction Q1,/2026 - Slide Deck (PDF)

EUC Score Introduction Q4,/2025 - Slide Deck (PDF)

Download

Download

Download

Download

Download

Download

Imprint



https://eucscore.com/freeware/

EUC Score Links

https://eucscore.com https://eucscore.com/freeware

| rhrp, ke

Home Page Freeware Download

* Blog articles: https://drtritsch.com

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

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

« Simload Gallery: https://eucscore.com/qgallery.html

« Test Results (Sync Player): https://eucscore.com/results

« Terminology (Glossary): https://eucscore.com/terminology.html

« Lab Equipment: https://eucscore.com/equipment.html



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