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Ubersicht

Eigenschaften der Remoting-Protokolle

Metriken der Remoting-Protokolle
_eistungsvergleich und Visualierung der Testresulte
_okalisierung von Leistungszahlern

ADX Graphics Super Resolution Upscaling
Schlussfolgerungen



Vergleich der Remoting-Protokolle

-
Remoting protocols (installed on top)
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SL1-Plot3dOpenGL on Azure NV6adsA10 | AVD + CVAD | A10-4Q | HDX (100mbps, 10ms RTT, 2.0%) [0)

b

System Under Test:
Azure Germany West Central, NV6adsA10 v5
VM, Citrix Virtual Apps and Desktops 7 2507

P i LTSR, Windows 11 Enterprise, AMD EPYC 74F3
: 6vCPUs @ 3.20GHz, 55GB RAM, 128GB HDD,
A A .| NVIDIA A10-4Q, 4GB VRAM, Citrix Virtual

Delivery Agent 2507.0.100.428, 1920x1080
Screen Resolution @ 30Hz, Single Monitor
Setup, Omnissa Windows OS Optimization
Tool

Connection:

Citrix HDX, 100mbps bandwidth, 10ms RTT,
2.0% packet loss

Endpoint:

ASUS NUC 15 PRO, Windows 11, Intel Core
Ultra 7 255H 16Cores @ 2.0GHz, 32GB RAM,
Samsung SSD 990 EVO Plus 1TB, Intel Arc 140T
GPU, 2GB VRAM, Citrix Workspace 2508

SL1-Plot3dOpenGL on Azure NV6adsA10 | AVD | A10-4Q | SxS RDP (100mbps, 10ms RTT, 2.0%)

System Under Test:

Azure Germany West Central, NV6adsA10 v5
VM, Azure Virtual Desktop, Windows 11
Enterprise, AMD EPYC 74F3 6vCPUs @
3.20GHz, 55GB RAM, 128GB HDD, NVIDIA
A10-4Q, 4GB VRAM, RDS SxS Network Stack
1.0.2507.25750, 1920x1080 Screen Resolution
@ 30Hz, Single Monitor Setup, Omnissa
Windows OS Optimization Tool

Connection:

Microsoft SxS RDP Multipath
(UDP/WebSocket) (AVC, RemoteFX Text,
Cache), 100mbps bandwidth, 10ms RTT, 2.0%
packet loss

Endpoint:

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

g
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Eigenschaften der Remoting-Protokolle



Remote Desktop Protocol — Zwei Varianten

Classic RDP Side-by-Side (SxS) RDP

* “lnbound Connections”  “Reverse Connections” (outbound)

« Eingefuhrt: 1998 (RDP 4.0) « Eingefuhrt: 2019 mit WVD/AVD

* Client: MSTSC (mstscax.dll) — * Client: Windows App
Abgekundigt « Installiert als Teil des AVD-Agenten

* Aktualisierung: Mit Betriebssystem- . (Stille) Aktualisierung: Alle 4 Wochen
Updates https://learn.microsoft.com/en-

« Entwicklungsthemen: Sicherheit, us/azure/virtual-desktop/whats-new
Grafik & Performance (UDP), » Basis: URCP (Universal Rate Control
Konnektivitat, Gerat & Eingabe Protocol) und WebSockets (TCP)

+ Aktueller Schwerpunkt: Sicherheit, « RDP Shortpath (STUN, TURN)
Cloud und plattformubergreifend . SlimCore (Teams-Optimierung)


https://learn.microsoft.com/en-us/azure/virtual-desktop/whats-new
https://learn.microsoft.com/en-us/azure/virtual-desktop/whats-new
https://learn.microsoft.com/en-us/azure/virtual-desktop/whats-new
https://learn.microsoft.com/en-us/azure/virtual-desktop/whats-new
https://learn.microsoft.com/en-us/azure/virtual-desktop/whats-new
https://learn.microsoft.com/en-us/azure/virtual-desktop/whats-new
https://learn.microsoft.com/en-us/azure/virtual-desktop/whats-new

Side-by-Side Stack fur RDP — Designziele

Perf-Counter-Instanzen pro
Sitzung werden "RDP-SXS
sessionID" genannt

SxS RDP kann zusatzlich zum
klassischen RDP-Protokoll
(RDP-TCP) und anderen
Remoting-Protokollen (HDX,
Blast) installiert werden

Update ohne Server-Neustart
oder Benutzertrennung

Add Counters

Available counters
Select counters from computer:

<Local computer> Browse...

ReFS v R
RemoteFX Graphics 2/
RemoteFX Network "

Base TCP RTT

Base UDP RTT

Current TCP Bandwidth

Current TCP RTT

Current UDP Bandwidth

Current UDP RTT

[ = Tl s TN

Instances of selected object:

<All instances>

rdp-sxs 59

Add >>

Show description

\\W10N
Processor Information

% Processor Time

RemoteFX Network

Base TCP RTT

Base UDP RTT

Current TCP Bandwidth
Current TCP RTT
Current UDP Bandwidth
Current UDP RTT

FEC Rate

Loss Rate
Retransmission Rate
Sent Rate PO

Sent Rate P1

Sent Rate P2

Sent Rate P3

TCP Received Rate

TCP Sent Rate

Total Received Bytes
Total Received Rate
Total Sent Bytes

Total Sent Rate

UDP Packets Received/sec
UDP Packets Sent/sec
UDP Received Rate
UDP Sent Rate

Total
7.908

rdp-sxs 59
16.000
0.000
36,725.000
25.000
0.000

0.000

0.000

0.000

0.000

0.000

0.000
30,099.795
195,088.343
0.000

0.000
64,554,982.000
18,553.912
1,294,391,414
222,252.343
0.000

0.000

0.000

0.000



Universal Rate Control Protocol

 https://www.microsoft.com/en-us/research/publication/urcp-
universal-rate-control-protocol-for-real-time-communication-
applications/ (Juni 2013)

 https://www.microsoft.com/en-us/research/wp-
content/uploads/2016/02/msrtech-report.pdf



https://www.microsoft.com/en-us/research/publication/urcp-universal-rate-control-protocol-for-real-time-communication-applications/
https://www.microsoft.com/en-us/research/publication/urcp-universal-rate-control-protocol-for-real-time-communication-applications/
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https://www.microsoft.com/en-us/research/publication/urcp-universal-rate-control-protocol-for-real-time-communication-applications/
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So sieht es heute aus: Query Session

SxS RDP Session

[User Sessions]

Session1: SessionName=Services, UserName=N/A, SessionID=0, State=Disconnected

Session2: SessionName=Console, UserName=N/A, Session|D=1, State=Connected

Session3: SessionName=rdp-sxs250225880#0, UserName=BernhardTritsch, SessionlD=3, State=Active
Session4: SessionName=31C5CE94259D4006A9E4, UserName=N/A, SessionlD=65536, State=Listen
Session5: SessionName=RDP-Tcp, UserName=N/A, Session|D=65537, State=Listen

Session6: SessionName=rdp-sxs250225880, UserName=N/A, SessionlD=65538, State=Listen



Stille Aktualisierung des SxS-RDP-Protokolls

' o Your connection quality is good and UDP

Remote Desktop

0 Your connection quality is good and

#  Hide details Send

Timestarnp (UTC): 2024-10-14T06:20:11.8012
Activity ID: 4c2f%eb8- ddcb-4655-adb7-ec23b]

[Client details]
Client version: 1.2.5709.0 (xb4)
Local 0% Windows 10 Enterprise x84 (10.0, By

[Metwork details]

Transport protocel: UDP

Round-trip time: 10 ms

HAvailable bandwidth: Greater than 113 Mbps
Frame rate: & FPS

[Remote computer details]

Rermote session type: Remote desktop
Gateway name: Mot in use

Gateway logon method: Mot in use

Remote computer: cpc-benny-hovlm
[dentity verification method: Server Certificat

Press Ctrl+ C to copy.

Remote Desktop

A

A~ Hide details

[

Timestamp (UTC): 2025-07-14T712:13:02.184Z
Activity 1D: 22805556-b2b4-4a%e-b92d-ab9711cal}

Send Diag

[Client details]
Client version: 1.2.6354.0 (x64)
Local OS: Microsoft Windows 11 Enterprise x64 (1(

[Network details]

Transport protocol: UDP

Round-trip time: 7 ms

Available bandwidth: Greater than 513 Mbps
Frame rate: 0 FPS

[Graphics details]

Codecs used: AVC; RemoteFX Image; RemoteFX T
Client compatibility:

Media Foundation: Yes

GPU Presentation: Yes

AVC: CPU; GPU

HEVC: GPU

[Remote computer details]

Remote session type: Remote desktop
Gateway name: Not in use

Gateway logon method: Not in use
Remote computer: cpc-rdpre-z5nhk
Identity verification method: Server Certificate (Vi

Press Ctrl+C to copy.

~

Remote Desktop L} r

0 Your connection quality is good and Multipath (UD

Hide details Send Diagnostics

Timestamp (UTC): 2026-04-02709:40:10.733Z
Activity ID: 89678eab-00ba-43cd-a45d-750595e30000

[Client details]
Client version: 1.2.6980.0 (x64)
Local OS: Microsoft Windows 11 Enterprise x64 (10.0, Build

[Network details]

Transport protocol: UDP - Multipath
Round-trip time: 16 ms

Available bandwidth: Greater than 168 Mbps
Frame rate: 2 FPS

[Graphics details)

Codecs used: AVC; RemoteFX Text; Cache
Client compatibility:

Media Foundation: Yes

GPU Presentation: Yes

AVC: CPU; GPU

HEVC: GPU

[Remote computer details)

Remote session type: Remote desktop
Gateway name: Not in use

Gateway logon method: Not in use
Remote computer: mze-uo-0

Identity verification method: RDSTLS

Press Ctrl+C to copy.

Remote Desktop

# Hided

(UDP/WebSocket) is enabled.

ails Send Diagnostics

Timestamp (UTC): 2026-06-04T13:33:07.1073457Z
Activity |0 81537b45-6d3b-4edb-ad92-9577a1c30000

[Client details]
Client version: 1.2.7207.0 (&)
Local 0% Microsoft Windows 11 Pro x84 {10.0, Build 26200)

[Metwork details]

Transport protocol: Multipath Websocket
Round-trip time: 87 ms

Available bandwidth: 1,85 Mbps

Frame rate: 0 FP5

[Graphics details]

Codecs used: AVC: RemoteFX Text
Client compatibility:

Media Foundation: Yes

GPU Presentation: Yes

AVC: CPU: GPU

HEVC: GPU

[Remote computer details]

Remote session type: Remote desktop
Gateway name: Mot in use

Gateway logen method: Mot in use
Remote computer: cpc-btrit-bzzwé

Identity verification method: Server Certificate (View certificate

Press Ctrl+C to copy.

Your network might be slow, You may experience issues. Multipath

Disconnect




Eigenschaften — SxS RDP - HDX — Blast

Microsoft SxS RDP

» Die Referenz fiir alle Vergleiche

« Unabhangiger Update-
Lebenszyklus

* Reverse-Connect-Modell

» Erweitertes Sicherheitsmodell

« Cloud-native Integration

« Hohe Flexibilitat bei der
Ubertragung

* Modularer Netzwerk-Stack

* Integrierte Diagnose- und
Telemetriefunktionen

* Enge Integration in das RDP-
Agent-Framework

Citrix HDX

Basierend auf ICA

Fokus auf ein hochauflosendes
Benutzererlebnis

Intelligente Umleitung (Client-
oder serverseitiges Rendering)
Adaptive Komprimierung
Netzwerkoptimierung

Adaptiver Transport (TCP/UDP)
Multimedia- und Grafikoptimierung
Umleitung von Geraten und
Peripheriegeraten
Sitzungszuverlassigkeit
Dynamische Anpassung an
wechselnde Bedingungen
Umfangreiches
FunktionsOkosystem

Uber Richtlinien konfigurierbar

Omnissa Blast (Extreme)

Hochleistungs-Anzeigeprotokoll
Transportflexibilitat (TCP/UDP)
Codec-basiertes Streaming (H.264,
HEVC/H.265, AV1, BlastCodec) mit
GPU-Unterstlzung

Adaptive Bildqualitat und
Bandbreitenoptimierung
Optimierung fur Multimedia und
Grafik

Umfassende Client- und
Gerateunterstutzung

Starkes Sicherheitsmodell
Modulare Komponenten (Transport
+ Codec)

Vereinheitlichter Zugriff und
vereinfachte Konnektivitat
(einzelner Port)




Metriken der Remoting-Protokolle



Metriken: Pfadsyntax der Leistungszahler

\\ComputerName\ObjectName(Objectinstance)\ObjectCounter

Obiject

= Counterset

"\Processor(_Total)\% Processor Time"

Ein Counterset ist eine Gruppierung von Leistungszahler innerhalb eines Providers
Ein Counter ist die Definition eines einzelnen Leistungszahlers
Eine Instance ist eine Entitat, Uber die Leistungsdaten gesammelt werden




C:\Usersibenny.DARCOLABS»typeperf -q processor
‘“processor{*)\% Processor Time
\processor(*)\% User Time
Wprocessor(*)\% Privileged Time
\processor(*)\Interrupts/sec
\processor(*)\% DPC Time
“processor(*)\% Interrupt Time
‘processor{*)\DPCs Queued/sec
\processor(*)\DPC Rate
L Idle Time

Cl Time

C2 Time

C3 Time
wprocessor(*)\C1 Transitions/sec
wprocessor(*)\C2 Transitions/sec
Wprocessor(*)\C3 Transitions/sec

The command completed successfully.
C:\Users\benny.DARCOLABS>typepert "\Processor(_ Total)\% Processor Time"

"{PDH-CSV 4.8)", "\\MERLIN\Processor(_ Total)\% Processor Time"
"98/22/2824 ©9:13:53.884","1.819657"
"@8/22/2824 ©9:13:54.988","1.991526"
"98/22/2824 ©9:13:55.912","1.4453p4"
"@8/22/2824 ©9:13:56.918","1.629618"
"98/22/2824 ©9:13:57.928","5.375511"
"98/22/2824 ©9:13:58.942","0.992405"
"@8/22/2824 ©9:13:59.956","3.538964"

3

1

2

8

"98/22/2824 ©9:14:81.969","1.571992"
"98/22/2824 ©9:14:82.977",
"98/22/2824 89:14:83.989",

.A472848"

"98/22/2824 ©9:14:86.957","3.468074"
"8.286885"

The command completed successfully.

C:\Users\benny.DARCOLABS:




Relevante RDSH/AVD/Win365 Zahler

\Processor(_Total)\% Processor Time
\System\Processor Queue Length
\System\Context Switches/sec
\System\Processes

\Memory\Available MBytes
\Process(_Total)\Working Set
\PhysicalDisk(_Total)\Disk Read Bytes/sec
\PhysicalDisk(_Total)\Disk Write Bytes/sec
\PhysicalDisk(_Total)\Disk Transfers/sec
\PhysicalDisk(_Total)\Avg. Disk Queue Length

Core Telemetry /| Base Counters

\Terminal Services\Active Sessions
\Terminal Services\Total Sessions
\Processor(_Total)\Interrupts/sec
\Processor(_Total)\% Interrupt Time
\System\File Read Operations/sec
\System\File Write Operations/sec
\Memory\Free System Page Table Entries
\Memory\Page Faults/sec
\Memory\Pages/sec

\Memory\Pool Nonpaged Bytes
\Memory\Pool Paged Bytes

Keine Zahler fur GPUs



Relevante RDSH/AVD/Win365 Zahler

\Terminal Services Session(RDP-Tcp x)\% Processor Time
\Terminal Services Session(RDP-Tcp x)\Working Set
\User Input Delay per Session(Max)\Max Input Delay
\Network Interface(*)\Output Queue Length

\Network Interface(*)\Current Bandwidth

\Network Interface(*)\Packets Received Unicast/sec

\Network Interface(*)\Packets Received Non-Unicast/sec

\Network Interface(*)\Packets Sent Non-Unicast/sec

)

\Network Interface(*)\Packets Sent Unicast/sec
)
)

\Network Interface(*)\Bytes Received/sec
\Network Interface(*)\Bytes Sent/sec
\Network Interface(*)\Bytes Total/sec

Keine _Total Instanz



RDP Leistungszahler

\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 Leistungszahler

\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 Leistungszahler

\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(<n>)\BitRate - Current
\ICA Graphics(<n>)\Frame Rate - Current FPS
\ICA Graphics(<n>)\Frame Rate - Input FPS
\ICA Graphics(<n>)\Frame Rate - Target FPS
\ICA Graphics(<n>)\Thinwire Average Input FPS

(

(

(

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

\ICA Graphics(<n>)\Thinwire Average Output FPS
\ICA Graphics(<n>)\Thinwire Bandwidth Estimate (bps)
\ICA Graphics(<n>)\Thinwire Latency Estimate (ms)



Omnissa Blast Leistungszahler

\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)



Leistungsvergleich und Visualierung der
Testresulte



EUC Score Testlabor

Endpunkt Screen
WAN Zone  Primares Gerat %ae%tilé;e Videorekorder
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Playbooks —- Screen Video

6 WAN
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Latenz
Paketverlus

E Simulated Workloads “Simloads”
E Avatar with Telemetry Collector + PoSh
é' Simload Runner + Sync Player

System unter Test "Score
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Activity Log

Telemetry Data
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Client-Netzwerkeinstellungen — WAN-Emulator

Bandbreite = Datenubertragungsrate in einer kabelgebundenen
oder drahtlosen Kommunikationsverbindung oder die maximale
Datenmenge, die uber eine Internetverbindung in einer
bestimmten Zeit ubertragen wird

— Ubliche Werte: 100Mbit/s (LAN), 12Mbit/s, 8Mbit/s, 4Mbit/s, 2Mbit/s

Latenz = Die Verzogerung in der Netzwerkkommunikation, auch
oft als Round-Trip Time (RTT) bezeichnet

— Ubliche Werte : Oms, 20ms, 50ms, 100ms, 300ms RTT
Paketverlust = Ein Netzwerkpaket erreicht sein erwartetes Ziel
nicht, was zu Informationsverlust fuhrt

— Ubliche Werte : 0%, 0.1%, 0.2%, 1%, 2%, 5%



Visuelle Datenanalyse — Sync Player

Titel Specs-Button Maximieren-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] LY - System Under Test: 00:00:03.776  App launch time: 1536 ms
Primarer Benutze rendpu nkt Aaure West Ewrope, VD NVEWM, | 000000028 R acton intated
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,

Benutzererfahru ng Bildschirmvideo 2NN Aktivitaten

CONDITIONS
B e~ Endpoint:
e IGEL UD3 (M350C / LX-60) with
I b e 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 Lorer
Protocol ; o NN

Telemetriedaten  [E——— :
Benutzeraktivitaten R |

System unter Prufung

Zeitleiste und
Videosteuerung

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
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Show Time



Lokalisierung von Leistungszahlern



Lokalisierte Performance-Zahlernamen

i.. Registry Editor

File Edit WView Favorites Help
Computer\HKEY_LOCAL_MACHINE\SOFTWARE Microsoft\Windows NT\CurrentVersion' Perflib\ CurrentLanguage
: VL Perflib A 1| Mame Type Data
_V2Providers abf{Defautt) REG_SZ (value not set
009 aB| Counter REG_MULTI_SZ 11847 2 System 4 Memory 6 % Processor Time 10 File Read Operations/sec 12 File Write Operations/sec 14 File Co...
Cemsntl anguage i'ﬂHeIp REG_MULTI_SZ 3 The System performance object consists of counters that apply to more than one instance of a component proce...
: PerHwldSterage W
< >
B Registrierungs-Editor — O >

Datei Bearbeiten Ansicht Favoriten  Hilfe
Computer\HKEY_LOCAL_MACHINE\SOFTWARE \Microsoft\Windows NT\CurrentVersion',Perflib\ 009

VL Perflib || Mame Typ Daten
ﬁpr“'de“ ab) (Standard) REG_SZ (Wert nicht festgelegt)
B ab| Counter REG_MULTI_5Z 11847 2 System 4 Memory & % Processor Time 10 File Read Operations/sec 12 File Write Operations/sec 14 File Co...
iﬂHelp REG_MULTI_SZ 3 The Systern performance object consists of counters that apply to more than one instance of a component proc...
Currentlanguage
PerHwldStorage o
< >
B Registrierungs-Editor — O >

Datei Bearbeiten Ansicht Favoriten  Hilfe
Computer\HKEY_LOCAL_MACHINENSOFTWARE\Microsoft\ Windows NT\CurrentVersion' Perflib\ CurrentLanguage

v | Perflib 2 Typ Daten
-VProviders REG_SZ (Wert nicht festgelegt)
ﬁ; 3'3] Counter REG_MULTI_SZ 11847 2 System 4 Arbeitsspeicher & Prozessorzeit (35) 10 Lesevorgdnge/s 12 Schreibvorgdnge/s 14 Dateisteuervorg..,
QEJHEIFI REG_MULTI_SZ 3 Das Systern-Leistungsindikatorenobjekt besteht aus Leistungsindikatoren, die far mehrere Instanzen eines Komp...
Currentlanguage
PerHwldStorage o
< >




Lokalisierte Performance-Zahlernamen

Perflib\CurrentLanguage\Counter Perflib\CurrentLanguage\Counter
auf einem System mit englischer (US) Sprache auf einem System mit deutscher Sprache

Edit Multi-String X Mehrteilige Zeichenfolge bearbeiten >
Value name: Wertname:
|Cu:|urrter | |C|:|urrter
Walue data: Wert:

1| ~ 1 ~
1847 1347

2 2

System System

Memory Arbeitsspeicher

& &

% Processor Time Prozessaormzeai ()

10 10

File Read Operations/sec Lesevorgange.s

File Write Operations.sec W Schreibvorgange/s W

£ >
Cancel Abbrechen

Computer\HKEY _LOCAL_MACHINE\SOF TWARE\Microsoft\Windows NT\CurrentVersion\Perflib\CurrentLanguage



HDX Graphics Super Resolution
Upscaling



Wahrgenommene Benutzererfahrung Score | Telemetriedaten
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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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Schlussfolgerungen



Warum wahrgenommene
Nutzererfahrung schlecht
sein konnte

* VM-Spezifikation: CPU, RAM,
GPU, Speicher

« Ungeeignetes Remoting-Protokoall
und Netzwerkbeschrankungen:
Bandbreite, Latenz, Paketverlust

« Endgeratespezifikation und
Client-Software des Remoting-
Protokolls




Schlussfolgerungen

Remoting-Protokolle — es gibt keinen Gewinner!

* Microsoft verbessert SxS RDP standig (stille Updates)

« Geringer Unterschied zwischen SxS RDP und Classic RDP bei guten Netzwerkbedingungen
« Die Leistung von Omnissa Blast ist besser als erwartet

« Das Standard-HDX priorisiert die Bildwiederholrate gegenuber der Bildqualitat
EUC-Infrastruktur — Endpunkte, Management und Automatisierung

« Remote-Client-Software fur verschiedene Endpunkttypen wird immer wichtiger ("wie lokal")

« Managementkonsolen sind ein entscheidender Unterscheidungsfaktor (auch mit
Zusatzprodukten von Herstellern wie Nerdio oder LoginVSI)

Die Zukunft

* Remoting-Protokolle nutzen Client-Ressourcen (GPUs, NPUs)



Aufruf zum Handeln

Wenn Sie mehr uber EUC Score erfahren
mochten, senden Sie mir eine E-Mail

info@eucscore.com

https://eucscore.com

HINWEIS: Das EUC Score-Toolset ist
kostenlos fur Community-Benchmarking-Tests,
wenn die Ergebnisse der Offentlichkeit frei
zuganglich gemacht werden



https://eucscore.com/

«— @ B https://eucscore.com/freeware/

EUC SCORE Home Methodology Toolset Gallery

Results

About

EUC Score Freeware https://eucscore.com/freeware/

Last update: 14 September 2026

EUC Score Base Installation Package v26.09 - includes Primary Base Simloads, 2 Personas, 10 Score Simloads, new
versions of Simload Runner and Data Miner, and some supplementary tools

EUC Score Base Installation Package v26.07 - 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 Package - Logos and Wallpapers

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

Download

Download

Download

Download

Download

IR -

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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VIELEN DANK

Fragen? Lass uns sprechen!

Dr. Benny Tritsch

Independent Performance Data Scientist | https://drtritsch.com

E-Mail: benny@drtritsch.com | info@eucscore.com
LinkedIn: https://linkedin.com/in/drtritsch

cdc-germany.de
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