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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:

Introduction into GPU virtualization

Overview and use cases of GPU-accelerated 
VMs in Azure

Testing AVD VMs with GPUs

Analyzing the test result

Summary and recommendations

Agenda

• GPU intro, how GPUs improve 
app performance, and GPU-
accelerated remoting

• Reproducible performance tests 
of GPU-accelerated Azure VM 
types

• Show difference between Azure 
VMs with and without GPU

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: Striping

• #2: Block Boundary

• #3: Video Smear and Dissolve

• #4: Lost Render Focus

• #5: Latency

• #6: Stuttering Thin Client

• #7: GPU Fail with Fractals
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Introduction into GPU Virtualization
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#WPNinjaSGPU Architecture

“Shader”
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Virtual Desktops

Hypervisor Hyper     visor

VM VM VM VM VM VM

Hyper     visor

VM VM VM

Shared GPU

(RemoteFX)

GPU Pass-thru

(DDA)

GPU

Virtualization

GPU GPU GPU
GPU

GPU GPUs

VM VM VM

GPU 

Partitioning

GPU

Hypervisor

https://learn.microsoft.com/en-us/windows-server/virtualization/hyper-v/deploy/deploy-graphics-devices-using-remotefx-vgpu
https://learn.microsoft.com/en-us/windows-server/virtualization/hyper-v/deploy/deploying-graphics-devices-using-dda
https://blogs.nvidia.com/blog/2022/07/05/a10-azure-instances/
https://learn.microsoft.com/en-us/azure-stack/hci/manage/partition-gpu?tabs=windows-admin-center
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UP TO 32 USERS PER CARD

VIRTUAL 
WORKSTATION

RADEON PRO
GRAPHICS DRIVER

n

VIRTUAL 
WORKSTATION

2

RADEON PRO
GRAPHICS DRIVER

VIRTUAL 
WORKSTATION

1

RADEON PRO
GRAPHICS DRIVER

Each Virtual Function is given a dedicated & 
isolated slice of the GPU and memory.  Memory 

can be fractions of a GigaByte.

The Physical Function is the controller for access 
to the registers assigned to a Virtual Function.

The guest OS recognizes the GPU as 
a pass-through device

Memory is wiped between context 
switches.

https://learn.microsoft.com/en-us/windows-hardware/drivers/network/overview-of-single-root-i-o-virtualization--sr-iov-
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We need GPUs for speed
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• Hardware-accelerated video encode and decode (codec) – H.264/H.265 aka MPEG-4 
AVC (Advanced Video Coding)

• Hardware-accelerated encoding of the remoting protocol data stream

• Rendering graphical objects created by Windows Desktop Manager and applications 
into the frame buffer – GDI, GDI+, DirectX, OpenGL
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• NV-series (retired) and NVv3-series VMs with virtualized NVIDIA M60 GPUs (1 GPU 
with 8GB VRAM = one-half M60 card, GRID vGPU) - Aug 2016

• NVv4-series VMs with partitioned AMD MI25 GPUs (1/8, 1/4, 1/2, or 1 GPU with 2 to 
16 GB VRAM) - Jun 2017

• NCasT4_v3-series VMs with AMD EPYC2 Rome CPU and NVIDIA T4 GPU (1 or 4 full 
GPUs with 16GB or 64GB VRAM) - Sep 2018

• NVadsA10 v5-series VMs with AMD EPYC Milan CPUs and partitioned NVIDIA A10 GPU 
(1/6, 1/3, 1/2, 1 or 2 GPUs with 4 to 48GB VRAM) - Apr 2021

• [Preview] NGads-series VMs with AMD V620 GPUs (1/4, 1/2 or 1 GPU with 8 to 32GB 
VRAM)

• On my personal wish list: VMs with NVIDIA L4 GPUs

https://www.techpowerup.com/gpu-specs/tesla-m60.c2760
https://www.techpowerup.com/gpu-specs/radeon-instinct-mi25.c2983
https://www.techpowerup.com/gpu-specs/tesla-t4.c3316
https://www.techpowerup.com/gpu-specs/a10-pcie.c3793
https://www.techpowerup.com/gpu-specs/radeon-pro-v620.c3846
https://www.techpowerup.com/gpu-specs/l4.c4091
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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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NVIDIA GRID Drivers

• The NVIDIA GPU Driver Extension installs 
appropriate NVIDIA CUDA or GRID drivers

• Alternatively, you may install NVIDIA GPU drivers 
manually

• NVIDIA GRID driver installers for NV,NVv3 and 
NVads A10 v5-series VMs used as virtual 
workstations

• The GRID drivers redistributed by Azure don't 
work on non-NV series VMs, the one exception is 
the NCas_T4_V3 VM series

AMD GPU Drivers

• The AMD GPU Driver Extension installs AMD 
GPU drivers on a NVv4-series VM (MI25 MxGPU)

• The NGads V620 Series VMs support the AMD 
Cloud Software driver (preview)

• You can use Azure Resource Manager templates 
to deploy Azure VM extensions
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Activate GPU and H.264 / AVC444 usage by Group Policy 

GPEdit.msc: Local Computer Policy\Computer Configuration\Administrative Templates\Windows 

Components\Remote Desktop Services\Remote Desktop Session Host\Remote Session Environment 

• Enable “Use the hardware graphics adapters for all Remote Desktop Services sessions”

• Enable "Prioritize H.264/AVC 444 Graphics mode for Remote Desktop Connections“

• Enable "Configure H.264/AVC hardware encoding for Remote Desktop Connections"
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User Experience
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Button

Screen Video Activities
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Sync Player Showtime

file:///C:/Dropbox/Ruben-Benny/Results.2023.02/DaaS-Analysis-2023.09.html


www.wpninjas.eu
#WPNinjaSMore Test Apps

GPU-Z CineBench Login Enterprise EUX Score

EUC Score – Sore Simloads Blender SPECviewperf
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Price in US$/hour (global average) Quantitative results, no exact science Powered by



www.wpninjas.eu
#WPNinjaSGPU Instances – Performance & Costs

Price in US$/hour (global average) Quantitative results, no exact science Powered by
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CAD – BIM – Visualization
supported by Greg Corke
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Unreal Engine
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Autodesk Inventor - InvMark
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Autodesk VRED



www.wpninjas.eu
#WPNinjaS

KeyShot
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Enscape
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V-Ray
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Price in US$/hour (global average) Quantitative results, no exact science Powered by
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https://ux.fra.me/ 
https://aecmag.com/workstations/cloud-workstations-for-cad-bim-and-visualisation/
https://develop3d.com/workstations/summer-2023-workstation-special-report/  

https://ux.fra.me/
https://aecmag.com/workstations/cloud-workstations-for-cad-bim-and-visualisation/
https://develop3d.com/workstations/summer-2023-workstation-special-report/


www.wpninjas.eu
#WPNinjaSObservations

• 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 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

• If you really need GPU performance don’t use Azure NVadsA10 with smaller GPU partitions, the NCasT4 
with dedicated GPU provides better performance

• Azure NVadsA10 has high base clock speed – 3.2 GHz

• Winner on Azure: NC4/NC8asT4 – Great price/perf ratio – dedicated GPU!

• If you have still the NV6/NV12 running, then switch to NC4/NC8 – migrate away; check GPU availability

• CAUTION: NCasT4 VM types with missing certification for CAD applications may be a deal breaker



www.wpninjas.eu
#WPNinjaSFinal Remarks

• 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 years behind and CPUs have a lower clock speed

• Only very few people need an extreme high-end workstation (CAD/CAM and media 
designers – I’m not taking gamers into account)

• Performance is only one (key) topic in decision making

• 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 is a massive challenge!!!
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Bandwidth Latency Packet Loss

Speed
of light

Data transfer rate of a 
network connection

Delay; amount of time to 
traverse a system

Discarding of data 
packets (in percent)

The richer the graphics, the more bandwidth it will take
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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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