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“Using GPUs to improve Azure
Virtual Desktop user experience
and scalabllity

Benny Tritsch, Remote Graphics Ninja
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Focus
EUC Evangelist and Chief Scientist

From
Dr. Tritsch IT Consulting, Germany

My Blog

https://eucscore.com

www.wphinjas.eu

About Benny Tritsch AWPNIniaS

Certifications

Microsoft MVP, Citrix CTP, VMware
vExpert NVIDIA NGCA, Parallels VIPP

Hobbies

EUC benchmarking and building the
EUC Score toolset for the community

Contact

info@eucscore.com
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@ Introduction into GPU virtualization

Thank youRuben Spruijtfor running many of the @ Overview and use cases of GRidcelerated
tests and Frame for providing Azure resources VMs in Azure

Key takeaways; @ Testing AVD VMs with GPUs

A GPU intro, how GPUs improve
app performance, and GRU

accelerated remoting @ Analyzing the test result

A Reproducible performance tests
of GPUaccelerated Azure VM

types

A Show difference between Azure @ Summary and recommendations
VMs with and without GPU
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When things go wrong and
unexpected observations

A #1:
A #2:
A #3:

A #4
A #5
A #6

A #T:

Demos and Video Clips S pninesed

Striping
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Block Boundary

Video Smear and Dissolve

Lost Render Focus

Latency
Stuttering Thin Client
GPU Fall with Fractals
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© ™ WebGL Water - Pro...

Task Manager

° Resource Monitor

WebGL Water

Made by Evan Wallace

This demo requires a decent graphics card and
up-to-date drivers. If you can't run the demo, you

can still see it on YouTube.

Interactions:

Draw on the water to make ripples

Drag the background to rotate the camera
Press SPACEBAR to pause and unpause
Drag the sphere to move it around

Press the L key to set the light direction
Press the G key to toggle gravity

Features:

=

Raytraced reflections and refractions
Analytic ambient occlusion
Heightfield water simulation *

Soft shadows

Caustics (see this for details) ™

* requires the OES_texture_float extension

the OES _:

Tile texture from zooboing on Flickr

Processes Performance Users

CPU

88% 2.60 GHz

Fewer details

A Tl dg

ENG 337PM
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The Benefit of GPUs

Application Code
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Offload
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GPU Architecture Vel

Execution Unit (EU), [ ALU 7]

CUDA Core (NVIDIA speak)
Shader Processor (SP) (AMD speak)

d{ KI RS NE

An SM has many EUs

Streaming Multiprocessor (SM)

or Computer Unit (CU) @ii EDDDDD
== EEEEEE
EEEEEEEE
EEEEEEEE

A GPU has many SMs




GPU Virtualization bras ey
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Shared GPU GPU Pass-thru GPU GPU
(RemoteFX) (DDA) Partitioning Virtualization

VM

o[

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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N= | NVIDIA GPU Virtualization e
v

NYIDI& HWIDI& HWIDIA MDA HYIDIA HYIDLK"
BRIVER DRIVER DRIVER DRIVER DRIVER DRIVER

HVIDIA KVIDIA
E}' GRAPHICS %‘ GRAPHICS
CRIVER CRIVER

VIRTUALIZATION LAYER

HYPERVISOR

".—__*-j;'r NVIDIA GRID™ vGPU™ MANAGER

SERVER

NVIDIA GPUs

HARDWARE




NVIDIA Hardware Encoders e et

H.264 (AVCHD) H.264 (AVCHD) H.264 [AVCHD) H.265 [HEVC) H.265 [HEVC) H.265 [HEVC)
YUV 4:2:0 YUV 4:4:4 LOSSLESS YUV 4:2:0 YUV 4:4:4 LOSSLESS
MAX MAX MAX MAX MAX MAX Res. MAX MAX Res. MAX MAX Res. MAX MAX Res.
GPU Color Res, Color Res. Color Color Color Color
Kepler 8-bit 4096 x N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
4096
Maxwell [1st 8-bit 4096 x 8-bit 4096 x 8-bit 4096 x N/A N/A N/A N/A N/A N/A
Gen)* 4096 4096 4096
Maxwell (2nd 8-bit 4096 x 8-bit 4096 x 8-bit 4096 x 8-bit 4096 x N/A N/A N/A N/A
Gen) 4096 4096 4096 4096
Maxwell 8-bit 4096 x 8-bit 4096 x 8-bit 4096 x 8-bit 4096 x 8-bit 4096 x 8-bit 4096 x
(GM206) 4096 4096 4096 4096 4096 4096
Pascal 8-bit 4096 x 8-bit 4096 x 8-bit 4096 x 10-bit 8192 x 10-bit 8192 x 10-bit 8192 x
4096 4096 4096 8192** 8192** 8192*=
Volta 8-bit 4096 x 8-bit 4096 x 8-bit 4096 x 10-bit 8192 x 10-bit 8192 x 10-bit 8192 x
4096 4096 4096 8192 8192 8192
Turing 8-bit 4096 x 8-bit 4096 x 8-bit 4096 x 10-bit 8192 x 10-bit 8192 x 10-bit 8192 x
4096 4096 4096 8192 8192 8192
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SRIOV dPCle SCSI Chain e e

2 N

VIRTUAL VIRTUAL VIRTUAL
WORKSTATION WORKSTATION WORKSTATION
EEEEEEEEEEEEEEEENEDR

RADEON PRO RADEON PRO UP T2 USERBER CARD RADEON PRO
GRAPHICS DRIVER GRAPHICS DRIVER GRAPHICS DRIVER

Each Virtual Function is giverdedicated&
Isolatedslice of the GPU and memory. Memory
can be fractions of &igaByte

The guest OS recognizes the GPU as
a passthrough device

' Memory is wiped between context
The Physical Function is the controller for acces switches.

to the registers assigned to a Virtual Function.


https://learn.microsoft.com/en-us/windows-hardware/drivers/network/overview-of-single-root-i-o-virtualization--sr-iov-

www.wpninjas.eu
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We need GPUs for speed
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GPU Benefits to Remoting s e

AHardwareaccelerated video encode and decode (codek)264/H.265 aka MPEG
AVC (Advanced Video Coding)

AHardwareaccelerated encoding of the remoting protocol data stream

ARendering graphical objects created by Windows Desktop Manager and applications
Into the frame bufferg¢ GDI, GDI+, DirectX, OpenGL

-=-=srasterizing-
or
===:-rendering -




GPUAccelerated VM Types for AVD e

ANV-series(retired) and NVv3seriesVMswith virtualizedNVIDIA M6@GPUs (1 GPU
with 8GB VRAM = ormalf M60 card, GRINIGGPY - Aug 2016

ANVv4seriesVMswith partitioned AMD MI25GPUs (1/8, 1/4, 1/2, or 1 GPU with 2 to
16 GB VRAM)Jun 2017

ANCasT4 v3eriesVMswith AMD EPYC2 Rome CPU BEitDIA TGPU (1 or 4 full
GPUs with 16GB or 64GB VRABgp 2018

ANVadsA10 vseriesVMswith AMD EPYC Milan CPUs aaditioned NVIDIA A1GPU
(1/6, 1/3, 1/2, 1 or 2 GPUs with 4 to 48GB VRARpr 2021

A[Preview]NGadsseriesVMswith AMD V620G PUs (1/4, 1/2 or 1 GPU with 8 to 32GB
VRAM)

AOn my personal wish listvMs withNVIDIA LGPUs



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

=Y,

Azure NV6

Azure NV4as_v4
Azure NV8as_ v4
Azure NV16as v4
Azure NV32as v4
AVAV (=B \[oZ =153 SRV AMD EPYC 7ViRome 2.45 GHz3.3 GHz

Max
CPUIVCPUIRAM
Spee(

ww.wpninjas.eu

Azure VM Types under Test with GPU e

VAV \[oX: 1) VIRV AMD EPYC 7ViRome 2.45 GHz3.3 GH:

AVANI R\ [N CET RIAVA R AMD EPYC 7ViRome 2.45 GHz3.3 GH:

INAINNEG N AVD EPYC 74F8lilan 3.2 GHz 4.0 GH:

AVAVCRNAYA L To ESTAMKOIRY AMD EPYC 74FRlilan 3.2 GHz 4.0 GHz

AVAVCRNAYRTETo ETAMKOIRY/ AMD EPYC 74FRlilan 3.2 GHz 4.0 GH:

Intel Xeon ER2690v3 2.6 GHz 3.5GHz 6 56 GB Standard SSI 256GB NVIDIA M60 8 GB FHD Winl10 22H2 Aug 2015
AMD EPYC 7ViRome 2.45 GHz3.3GHz 4 14 GB Premium SSI 256GB AMD MI25 2GB FHD Winl10 22H2 Jun 2017
AMD EPYC 7ViRome 2.45 GHz3.3GHz 8 28 GB Premium SSI 256GB AMD MI25 4 GB FHD Winl10 22H2 Jun 2017
AMD EPYC 7ViRome 2.45 GHz3.3 GHz 16 56 GB Premium SSI 256GB AMD MI25 8 GB FHD Winl10 22H2 Jun 2017
AMD EPYC 7ViRome 2.45 GHz3.3 GHz 32 112 GBPremium SSI 256GB AMD MI25 16 GB FHD Winl10 22H2 Jun 2017

4 28 GB Premium SSI 256GB NVIDIA T4 16 GB FHD Winl10 22H2 Sep 2018

8 56 GB Premium SSI 256GB NVIDIA T4 16 GB FHD Winll 22H2 Sep 2018 I

16 110 GBPremium SSI 256GB NVIDIA T4 16 GB FHD Winl10 22H2 Sep 2018

6 55GB Premium SSI 256GB NVIDIAA104Q 4GB FHD Winll 22H2 Apr 2021 I

12 110 GBPremium SSI 256GB NVIDIA A108Q 8GB FHD Winl10 22H2 Apr 2021

36 440 GBPremium SSI  256GB NVIDIA A10 24( 24 GB FHD Winl10 22H2 Apr 2021



NCas T4 v3 and NV6ads Al10 v
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Size vCPU Memory: Temp storage GPU GPU Max data Max NICs / Expected
GiB (55D) GiB memory: GiB  disks network bandwidth (Mbps)
Standard_MNCd4as T4 w3 4 25 180 1 16 g 2/ 8000
Standard_MNC8as_ T4 w3 8 56 360 1 16 16 4/ 8000
Standard_MNC18as_Td w3 186 110 360 1 16 32 8/ 8000
Standard_NCe4as_Td_v3 64 440 2880 4 b4 32 8/ 32000
Size vCPU Memory: Temp GPU GPU Max Max uncached Max NICs /
GiB storage partition memory: data disk Expected
(55D} GiB disks throughput: network
GiB IOPS/MBps bandwidth
{(Mbps)
Standard_NV6ads_AT0_vE 6 55 180 1/6 4 4 6400 / 100 2/ 5000
Standard_NV12ads_A10_v5 12 110 360 1/3 5 4 12800 f 200 2 /10000
Standard_NV18ads_A10_v5 18 220 720 1/2 12 5 25600/ 384 4 /20000
Standard_NV38ads_A10_v5 36 440 1440 1 24 16 51200 / Ted 4 /40000
Standard_NV36adms_A10 w5 36 380 2830 1 24 32 51200 / 768 3/ 80000
Standard_NV72ads_A10_v5 72 380 2850 2 43 32 80000 / 1200 8 / 80000
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Installing GPU Drivers PN

NVIDIA GRID Drivers AMD GPU Dirivers

A The NVIDIA GPU Driver Extension installs A The AMD GPU Driver Extension installs AMD
appropriate NVIDIA CUDA or GRID drivers GPU drivers on a NVaggries VM (MI2ZBAXGPY

A Alternatively, you may install NVIDIA GPU drivers A TheNGadsv620 Series VMs support the AMD
manually Cloud Software driver (preview)

A NVIDIA GRID driver installers for NV,NVv3 and A You can use Azure Resource Manager templates
NVadsAl0 v5series VMs used as virtual to deploy Azure VM extensions

workstations

A The GRID drivers redistributed by Azure don't
work on nonNV series VMs, the one exception is
the NCas_ T4 V3 VM series



Configure GPUs in AVD VMs  iaenaese

Activate GPU and H.264 / AVC444 usage by Group Policy

GPEdit.msd.ocal Computer PolicQomputer ConfiguratiorAdministrative Templatéa®Vindows
ComponentsRemote Desktop Servidé&emote Desktop Session Hd&mote Session Environment

Aoyl ofS a'asS GKS KFNRgIFINB INILKAOA | RFLIWSNAR T2
Aoyl o0fS Bt NA2NAGAT S | dHcnk! */ nnn DN} LKAOA Y2R
A Enable "Configure H.264/AVC hardware encoding for Remote Desktop Connections”



\Stlf

15/ Local Group Policy Editor

Configure GPUs in AVD VMs

File Action View Help
e | 2@ = HE Y
] OOBE

| Portable Operating System

| Presentation Settings

| Push To Install

v | Remote Desktop Services
1 RD Licensing

> __| Remote Desktop Connection Client

v | Remote Desktop Session Host
] Connections
| Device and Resource Redirection
| Licensing
| Printer Redirection
] Profiles
| RD Connection Broker

> | Remote Session Environment

| Security
] Session Time Limits
| Temporary folders

| RSS Feeds

| Search

| Security Center

] Shutdown Options

all Remote Desktop Services
sessions

Edit policy setting

Requirements:
At least Windows Server 2012,
Windows 8 or Windows RT

Description:

This policy setting enables system
administrators to change the
graphics rendering for all Remote
Desktop Services sessions.

If you enable this policy setting, all
Remote Desktop Services sessions
use the hardware graphics
renderer instead of the Microsoft
Basic Render Driver as the default
adapter.

If you disable this policy setting,

Use hardware graphics adapters for

Setting

1 RemoteFX for Windows Server 2008 R2

iiz] Limit maximum color depth

|iz] Enforce Removal of Remote Desktop Wallpaper

2 Use hardware graphics adapters for all Remote Desktop Serv...

] Limit maximum display resolution

jiz) Limit number of monitors

|iz) Remove "Disconnect” option from Shut Down dialog
:iz] Remove Windows Security item from Start menu

|iz] Use advanced RemoteFX graphics for RemoteApp

\iz] Prioritize H.264/AVC 444 graphics mode for Remote Desktop...
iiz] Configure H.264/AVC hardware encoding for Remote Deskt...

iiz] Configure compression for RemoteFX data
iiz] Configure image quality for RemoteFX Adaptive Graphics

\iz] Enable RemoteFX encoding for RemoteFX clients designed f...

iiz] Configure RemoteFX Adaptive Graphics

iz} Use WDDM graphics display driver for Remote Desktop Con...

\iz] Start a program on connection
|iz] Always show desktop on connection

<

www.wphinjas.eu
#WPNinjaS

State

Not configured
Not configured
Enabled
Not configured
Not configured
Not configured
Not configured
Not configured
Enabled
Enabled
Not configured
Not configured
Not configured
Not configured
Not configured
Not configured
Not configured

"] Smart Card all Remote Desktop Services

— . . o is v rarcinne nca thae Mirracaft Racis
< > \ Extended / Standard /
17 setting(s)




R il 7 Win11 NCas T4 v3 - 0 x |

:\EUCScore\Script

Remote Desktop

0 Your connection quality is goo[%and UDP is enabled.

MU Queue Length

#  Hide detailz Send Diagnostics Disconnect Memory Available 12338 MBytes

Timestamp (UTC): 2023-09-22T0%:00:50.108Z
Activity ID: c89e793-7497-48c5-8f46-da0695320000

]
Working Sat 4686163968 Bytes

" . [Client details] O T
iy Device Manager Client version: 1.2.4582.0 (x64) b
File Action View Help Local O% Windows 10 Enterprise x64 (10,0, Build 22621) File Options  View
s | i | H s | | = . [Network details] Processes Performance Users Details Services
5 Transport protocol: UDP
Al bt-avd?.—‘u’f.\-"l-o Round-trip time: 14 ms ) CPU
> 0 Audio inputs and outputs Available bandwidth: Greater than 118 Mbps T 1% 313 GHr G PU NVIDIA Tesla T4
> O Computer Frame rate: 1FPS
b Disk drives O M ¥ 3D B ~ Copy .
3§ [Remote computer details] WS emory Disk Queue Length
vE DISpla.)r adapters ] Remote session type: Remote desktop 3.6/56.0 GB (6% ||
Laf Mfcrosof‘t Hyper-\f‘\f.ldeo Gateway name: Not in use |
& Microsoft Remote Display Adapter Gateway logon method: Mot in use (O Ethernet I
& MVIDIA Tesla T4 Rem qte cor_'n.put.er: bt-avd7-vm-0wwd.tritsch.cloud Ethernet .'ﬁ'. ) .l ll
y E&@ Human Interface Devices Identity verification method: NTLM S: 8.0 Kbps R: 0 Kbps A -
‘W Kehoard P P * Video Encode % ~ Video Decode 5
- e}r cards e . Press Ctrl+C to copy. —
5 @ Mice and other pointing devices } O GPUO
» [ Monitors NVIDIA Tesla T4
¥ I? Metwork adapters 0% (2974
~ B7 Other devices
-i‘i“ Unknawnidsvics Dedicated GPU memaory usage 16.0 GB
> W@ Ports (COM & LPT)
» = Print queues
> I Processors
> | Software devices
> S Storage controllers Shared GPU memaory usage 28.0GB

GPU Video Decode

> @ System devices

GPU Video Processing

“ Fewer details 'ZE:-Z' Open Resource Monitor

1 E2 ENG 900 AM
[ E] hh| N ~ B e T DD g0 @




File Action View Help
S B ARl TR R
i v & bt-avd6-YM-0

> iy Audio inputs and outputs

> B3 Computer

> wm Disk drives

v [ Display adapters
[ Microsoft Hyper-V Video
& Microsoft Remote Display Adapter
@ NVIDIA A10-4Q

# Human Interface Devices

> = Keyboards

> @ Mice and other pointing devices

> [ Monitors

> [ Network adapters

> K? Other devices

> @ Ports (COM &LPT)

> = Print queues

> [ Processors

> l Software devices

> S Storage controllers

> @ System devices

Remote Desktop %

a Your connection quality is good and UDP is enabled.

~  Hide details Send Diagnostics Disconnect OK

Timestamp (UTC): 2023-09-21T15:48:04.204Z
Activity ID: 5bf7de09-cdbb-4188-a75b-11b6541b0000

[Client details]
Client version: 1.2.4582.0 (x64)
Local OS: Windows 10 Enterprise x64 (10.0, Build 22621)

[Network details]

Transport protocol: UDP

Round-trip time: 16 ms

Available bandwidth: Greater than 114 Mbps
= Framerate: 1FPS

[Remote computer details]
Remote session type: Remote desktop

Gateway name: Not in use

Gateway logon method: Not in use

Remote computer: bt-avd6-vm-0.wvd.tritsch.cloud
Identity verification method: NTLM

Press Ctrl+C to copy.

Q Search

6 Win11 NV6ads A10 v5 = o X

4 Task Manager = O
File Options View

Processes Performance Users Details Services

O CPU
= i— GPU NVIDIA A10-4Q
- 3D 1% v Copy 0%
O Memory i
3.0/55.0 GB (5%)
n
O Ethernet [ ll
Ethernet §r — — =
S: 24.0 Kbps R: 0 Kbps i - i -
- Video Encode %% ~ Video Decode 0%
O GPUO
NVIDIA A10-4Q
1%
Dedicated GPU memory usage 40GB
Shared GPU memory usage 27.5GB
Utilization Dedicated GPU memory Driver version: 31.0.15.36...
1% 0 3/4 0GB Driver date: 6/10/2023
- DirectX version: 12(FL12.1)
GPU Memory Shared GPU memory Physical location: Virtual PC...
03/315 GB 00/275 GB Hardware reserved memory: 455 MB
~ Fewer details Q:) Open Resource Monitor
L '-‘r &1 o

[}

CPU Queue Length
Memory Available

12454 MBytes

Working Set 4749955072 Bytes

Disk IOPS

Disk Queue Length

Context Switches/sec

GPU Video Decode

GPU Video Processing

GPU Memory

3:48 PM
9/21/2023 @

ENG [;? ﬂ’))

DE



EUC Score Singtgession Benchmarkingune

Screen

Primary Device Capture Video Recorder
Device

@lllllllllll’ OBS
Studio

Epiphan
Hauppauge

Elgato
AVerMedia
al 5aLu; {. €

BaEd\tNldt WAN
atenc Emulator

Packet Lo

No admin

privileges eucscore.com/download

SimloadRunner

http://eucscore.com

System Under Test


http://eucscore.com/

Sync Playeg Visual Data Analytics yixrne®

Maximize Button

Specs ButtoR

Title\

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

- = o : ~ o+ 00:00:01.000 Date: 2023/01/26 Time: 13:15:14.568 AppName: chrome.exe
rl I I I a ry S e r n p O I n Systam Under Test 00:00:03.776  App launch time: 1536 ms

Azure West Europe, AVD NV6 VM, 00:00:04.028 Run action initiate
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

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

I = .‘x _f -

|
Remotin g ioaw wiT‘ 512MB s‘hared e
Protocol e o
- I

Telemetry Data
User Activities

System Under Test

Timeline and
Video Controls

Report
Button




Sync Player Showtime



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

More Test Apps IV

1
X

CPU (Multi Core) 26897 pts  Start
CPU | Mainboard | Memory | SPD | Graphics Bench | about |
CPU Single Threzd CPU (Single Core)
This Processor [ T ME Ratio
I Reference  —
r~CPU Multi Thread
This Processor 12821.0
I™ Reference [
[T Threads |36 - Multi Thread Ratio | 23.36

Benchmark [Version 17.01.64
Bench CPU I Stress CPU ! Submit and Compare |

This Processor | AMD EPYC 74F3 24-Core Processor

L

Reference [<lease Select> =l

validste | close |

CPU-Z ver. 2040464 _ Tools |

GPUZ CineBench Login Enterprise EUX Score

7 Biender Benchmark Launcher = = SPECviewperf* 2020 Results

Composite Scores (1920x1080)

Benchmark Complete!

Composites by Viewset
Wiewzat Window
stsmaxt7 19001060
catas 1900 1080
o3 1900 1080
energy 03 %31 1900
ma a0 1900x1060
medcalos 746 19001060
sx0s 5108 1900 1060
Submit Results
Solbtnorks 07 2506 190 x 1064

EUC Score Sore Simloads Blender SPECviewperf




? GPU Instances Performance & Costs VS

EUC Score EUC Score
EUC Score
EUC Score EUC Score GDI+ GDI+ EUC Score
CPUZ - 5T CPUZ-MT CBR23 - MC CBR23-5C EUX 2023 . GDI+
App Dialog  App Start Fractals Fractals 10PS

Rectangles
Dragon  Pythagoras

+better

EUC Score
GDI+ [Price

EUX Score
JPrice

Instance

better .

bettere bettere bettere better[ bettere +better better

Microsoft Azure

Azure MVE 256 1789 3843 671 7.37 0.28 0.62 8.71 15.31 1.55 2.57 1.323 6.41 2.54
Azure NV4as_vd 348 997 2304 293 7.95 0.29 0.68 106.89 1594.31 1.3 14.08 0.47 214.54 16.91
Azure NV3as_v4 375 2107 4673 937 2.25 0.29 0.65 26.52 49.36 1.05 6.34 0.94 27.29 8.78
Azure NV16as_v4 395.7 4246 9445 945 2.03 0.29 0.66 10.36 20.83 1.3 3.98 1.88 3.76 4.27
Azure NV32as_v4 395.4 8414 17896 959 8.37 0.29 0.65 4.3 8.96 1.18 2.88 3.76 1.28 2.23
Azure NC4asT4 v3 365.8 1490 2988 909 8.22 0.28 0.61 4.21 8.28 1.08 11.3 0.81 5.68 10.11
Azure MCEasT4_v3 37e.7 3059 J029 942 2.3 0.28 0.61 4.14 8.21 1.12 3.92 1.24 3.62 6.09
Azure NC16asT4 w3 395.9 6020 13959 956 2.28 0.28 0.61 4.52 B8.87 1.16 3.67 2.14 2.27 3.87
Azure NVBadsA10 w5 494.4 2105.2 4895 1273 8.41 0.28 0.57 36.32 78.85 0.73 3.26 0.82 47.29 10.29
Azure NWV12adsAl0 v5 211.7 4016 9818 1309 8.36 0.28 0.57 19.12 36.42 0.82 2.68 1.63 11.50 212
Azure NV36adsAl0 v5 S48.8 12821 26897 1310 8.4 0.28 0.56 3.8 7.91 0.82 1.9 247 0.76 1.54

Price in US$/hour (global average)

Quantitative results, no exact science
e
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? GPU Instances Performance & Costs VS

Perf [Price  [Price
Monster Junkshop Class Monster Junkshop Class 3dsmax catia creo energy maya medical smx solidw ! !

Blender Blender Blender Blender Blender Blender SPEC SPEC SPEC SPEC SPEC SPEC SPEC SPEC SPEC —
: e
CPU CPU CPU GPU GPU GPU 2020 2020 2020 2020 2020 2020 2020 2020 Price

FEREE bettar bettar better*  better|e betterl*  betterl* better betterp betterp better]s better  betterp  better better
Microsoft Azure
Azure NVBE 26.73 16.21 14.2 157 97 79 44.67 | 43.35 | 67.31 | 23.05 | 151.39| 24.73 154 96 1.33 60.6 2341
Azure NVdas w4 15.63 5.09 7.8 4.10 4.22 1.42 | 12.72 2.22 28 11 0.47 18.1
Azure NVB3as_ w4 334 15.53 16.55 78 16 30 9.99 11.95 | 19.70 | 25.87 | 35.47 7.05 59 27 0.94 26.0 43.68
Azure NV16as v4 66.53 40.07 32.68 162 56 79 23.53 23.64 | 3792 | 37.22 | 86.62 | 1441 120 56 1.88 26.5 52.68
Azure NV32as v4 134.32 80.9 67.02 358 148 197 69.54 | 48.36 | 34.79 | 49.64 | 202.09| 31.84 277 128 3.76 28.6 62.29
Azure MC4asT4 v3 21.24 12.38 11.04 725 485 465 83.68 | 04.20 | 102.26 | 38.48 | 241.46 | 46.62 293 155 0.81 157.5 686.44
Azure MCBasT4 v3 45.94 27.18 23.12 725 485 463 83.64 | 62.40 | 92,536 | 38.535 | 246.50 | 46.88 292 155 1.24 102.6 449,59
Azure NC16asT4 v3 90.92 25,74 47.12 709 a7yl 466 84.00 | 59.04 | 80.78 | 39.10 | 248.49( 47.17 295 158 2.14 9.1 256.39
Azure NVeadsAlD v5 32.72 19.74 16.09 FAIL FAIL FAIL 14.40 | 18.09 | 24.58 | 11.30 | 51.07 | 10.73 51 31 0.82 32.5
Azure NV12adsAl0 w5 67.11 41.5 33.44 37N 216 196 42,69 | 41.44 | 51.57 | 32.51 | 12594 | 21.93 109 67 1.63 37.6 159.75
Azure NV36adsAlD v5 199.24 125.35 97.6 1566 992 867 144,37 | 97.79 | 108.25| 86.31 | 419.07 | 74.63 451 260 5.47 37.5 208.74
Price in US$/hour (global average) Quantitative results, no exact science Powered by ) FRAME
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