cifrix.

How to get the best User
Experience for 3D
Workloads

Rody Kossen



25710 Rody Kossen
‘ E;_E:;ﬁ Senior Principal Quality
i Engineer @ Citrix

Based out of The Netherlands
>4m (13 feet) below sea level

Father of 2 kids
Joined Citrix July 2021

Graphics geek




It's all about the User Experience

cifrix







HDX

High Definition Experience

Graphics | video | audio | collaboration | seamless app integration | printing | peripherals | policies



Video
Codecs




Video Codecs

Video codecs are very common Codecs & introduction date:
- H.264 (AVC) — 2003
» (HDX] VO
| - H.265 (HEVC) — 2013
- Remoting protocols - AV1 - 2018

- And many, many more!

They are optimized to reduce
bandwidth of moving images

7 © 2024 Citrix



Video Codecs

H.264

MPEG-4/AVC

e Most common codec in the world

Commonly used for Blu-rays

* Many devices support hardware decoding
& Software decoding possible

But...
In 2003, high-res screen were not

standard or even available. HDR? 10-
bit? NVIDIA Maxwell (2014) Pascal (2016)

Broad support for HW Enc / Dec

CPU decoding is costly

Encoding Decoding

Intel 6t gen (2016) 6t gen (2016)

AMD Raven (2017) GCN 3 (2015)
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AV1 support

Encoding Decoding

AV1 is one of the latest codecs NVIDIA Lovelace (20227 Ampere (2020)

Superior COmpreSSiOn Intel Arc (022 11t gen (2021)
Supported with “Selective” & “Entire Screen” AMD RDNA2 (2020
Needs Hardware Encoder & Decoder

Requires VDA & CWA for Windows 2305+
Requires VDA 2308 for encoding on Intel GPUs
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AV1 support

Bandwidth utilization compared to H.264:

Low Quality -46.5% -56,6%

Medium -17.6% -44 1%
Quality

High Quality -3.1% -36%
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Chroma Subsampling
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Chroma Subsampling - Downside

YUV420 YUV444
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Let’'s talk policies!




Want to get the best User Experience in most
scenarios?
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Graphics Policy — Deep Dive

Starting point:

Use video codec for Compression:
- Use when Preferred (Default)

- For Actively Changing Regions

- Do not use video codec

- For the entire screen
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Graphics Policy — Use video codec for Compression

- Text, Simple Images and Solid Colors

- Static Image Content
- Moving (Transient or Fluid) Images
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Graphics Policy — Use video codec for Compression

For Actively Changing Regions Do not use video codec

- Text: RLE - Text: RLE

- Simple Images & Solid Colors: RLE - Simple Images & Solid Colors: RLE
- Static Images: JPEG - Static Images: JPEG

- Moving Images: H.264 / H.265 / AV1 (4:2:0) - Moving Images: Adaptive JPEG

Also referred to as: Selective
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Graphics Policy — Use video codec for Compression

Video codec: Inactive

Hardware encoding: Enabled-Inactive

HDX 3D Pro: Disabled
Image quality: Medium
GPU: Nvidia

Switch to pixel perfect
Configure virtual displays

Screen share

Help

Video codec: AV1 (Yuv420)

Hardware encoding: Enabled

HDX 3D Pro: Disabled
Image quality: Medium
GPU: Nvidia

Switch to pixel perfect
Configure virtual displays

Screen share

Help

No fluid graphics detected Fluid graphics detected,

Codec Inactive AV1 for selected region
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Graphics Policy — Use video codec for Compression

For the Entire Screen (a.k.a. HDX 3D Pro)

- Text: Video Codec (4:2:0)

- Simple Images & Solid Colors: Video Codec (4:2:0)
- Static Images: Video Codec (4:2:0)

- Moving Images: Video Codec (4:2:0)

Video Codec = H.264 / H.265 / AV1
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Graphics Policy — Use when Preferred

Use when Preferred

- Citrix Default

- Will be the same as “For Actively Changing Regions”

- Except, when “Optimize for 3D Graphics” is enabled -> “For the Entire Screen”

25 © 2024 Citrix C i |-r| >.<



Graphics Policy — Visual Quality

Visual Quality Two additional options:
- High - Always Lossless

- Medium - Build-to-Lossless

- Low

Affects JPEG Quality level of static
Images and Moving Images In
Selective mode.

Does not have effect in “For the
Entire Screen”
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Graphics Policy — Visual Quality — Always Lossless

Pixel Perfect image quality

“For Actively Changing Regions” & “Do not use video codec”

- Uses RLE instead of JPEG / Video codec

“For the Entire Screen”

Need “Allow Visually Lossless™ set to “Enabled”

- Uses YUV 4:4:4 instead of YUV 4:2:0

Supports H.264 4:4:4 and H.265 4:4:4 (8-bit & 10-bit HDR)*
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Graphics Policy — Visual Quality — Always Lossless

Always Lossless uses a significant amount of bandwidth
- Impact on interactivity when bandwidth is insufficient
- Use “Allow visually Lossless” for higher FPS, but requires GPU on VDA

- For YUV 4:4:4, H.265 Is recommended but requires certain hardware

Encoding Decoding
NVIDIA Pascal ¢o16) Turing (zo1s)

Intel 10t gen (2019) 10" gen (o19)

AMD Not supported Not supported
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H.265 YUV 4:4:4 - 4K Performance

FPS

H.265

Software encoding Hardware Encoding s
. cifrix




Graphics Policy — Visual Quality — Build-To-Lossless

Build-To-Lossless is a unigue mode
- Balance between “Pixel Perfect” and “Bandwidth consumption”
- Combines Fullscreen video codec with Lossless sharpening (RLE)

If “Allow visually lossless” is enabled:

- Build-to-Visually Lossless

- H.264 / H.265 4:4:4 (8-bit or 10-bit + HDR)

- Lower Quality for Moving Images, builds up to “Visually Lossless”
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CVAD 2209+ Build-To-Lossless from mouse cursor
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Graphics Policy — Visual Quality — Build-To-Lossless

Build-To-Lossless
- Better interactivity then “Always Lossless”
- Recommended mode if you choose “Allow Visually Lossless”
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Graphics Policy — Target Frame Rate

Target Frame Rate
- Default: 30 FPS
- Range: 1-60 FPS -> Can be increased to 120 FPS via Registry

Be aware:

- High FPS requires high performing hardware (VDA / Client)
- Impacts scalability / User Experience
- NVIDIA vGPU FPS Limits
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Graphics Policy — Additional options

Display Memory Limit

- Only needed for Non-GPU

- Memory depth in bytes =
(color-depth-in-bits-per-pixel) / 8) x
(vertical-resolution-in-pixels) x
(horizontal-resolution-in-pixels)

- Deprecated in CVAD 2311
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Too many options... Let’s get into some Use Cases!
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Office Workers / Developers

Policy Value

Use Video Codec for Use when preferred
Compression

Hardware Encoding Enabled

Visual Quality Medium / High
Target Frame Rate 30

cifrix
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Financial Traders

Use Video Codec for Use when preferred
Compression

Hardware Encoding Enabled
Visual Quality Medium / High
Target Frame Rate 30

https://www.citrix.com/blogs/2022/09/22/how-to-give-
financial-traders-the-citrix-hdx-performance-they-need/
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2D CAD Workload

A BEBEL I8 «- /a O, & nishantnakvy.r = A+ @ - o x
PO I I C Val e G olid Surface Mesh Visuali metr Insert Anin V Manage tput bc Expr C -
y u @ Network & Planar s ‘ . % (' ﬂ ",. & Untim [ A (' (ﬁ (ﬁ SR Rebuild = i &) 38; ta L »
ot @ Extude : B3 end - ol R T A YA " | ]
= Blend Patch Offset | Suface | NURSS Filet —Tim CVEditBar Convertto Show Hide Spline €V Extract ~, Auto Analysis
ep volve | Assodiativity] Creation €" Saulpt NURBS & v *= Remove ¥ Isolines G 2 Trit o -
it ¥

Use Video Codec for Use when preferred e -
Compression B e e o=

@ Trace3 - Add table in Elevator Lobby
Nishant Naik

10:12 AM

Hardware Encoding Enabled SE R e e (e

THIS WEEK
Tracel - Meeting Tables
Nishant Naik

Visual Quality* High / Build-To-Lossless

Target Frame Rate 30

Allow Visually Lossless* Disabled / Enabled

*Setting depend on customer / end-user requirements
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3D CAD Workload

Policy

Use Video Codec for
Compression

Hardware Encoding

Visual Quality
Target Frame Rate

Value
Use when preferred

Enabled
Build-To-Lossless
30 (45 or 60 optional)

file Edit View Insert Tools Window
&

Insert Components Mate

Sketch | Markup | Evaluate | Lifecycle and Collaboration

@ VF2-SHOE TREAD (VF2 Foot Assembly)

+ [ Favorites

+ [ History

* [ Selection Sets

B sensors

[

(] Top Plane

1] Right Plane
Origin
1-18-975<1>

(VF2 Shoe Sole w/ Tread

+ @ 5p-997<2> (Fox Float DPS Shock

@ 117-602<1>
. @117-610<1>
17-989<1>
17-991<1>
17-978<1>
17-979<1>
17-987<1>
17-987<2>
& 1-17-940<1>
+ B Hardware
+ ¥ Mates

(VF2 Base)

(Main Linkage Assembly)
(30mm Pylon Clamp)
Short Linkage)

(Shock Mount - Lower)
Shock Mount - Lower Spac
(Spacer - Sole)

(Spacer - Sole)

(Standofn

» B4 MirrorComponent1

<
i Model | Motion Study 1
ly

WORKS Connected Premium

- & VF2-SHOE TREAD.SLDASM *INot Locked]

& @ o g » Ry "

Linear Component Pattern  Smart  Move Component  Show Hidden Assemb.. Referenc.. New Motion  Bill of
Fasteners Components Study  Materials

BicDapt Design
BB 2] 2 ]
Eiploded View Instant3D Update SpeedPak  Take  Large Assembly

Subassembies  Snapshot  Settings

SOLIDWORKS Add-Ins 2 o « 3DEXPERIENCE

3
ndicates roquired fiokd
Titte *

Design sole: regular shoe plate

Description

4 new concept designs for the VF2

Parent

4 Design 4 new soles [concept designs]

Priority
Maturity State
To Do

Percent Complete
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Game Developers / Video editors

Use Video Codec for Use when preferred
Compression

Optimize for 3D Graphics Enabled
Hardware Encoding Enabled

Visual Quality High*

Target Frame Rate 60 (120 optional)

*For best quality AV1 preferred, otherwise H.265
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Content Creators

__ File E Image Lay: Type Select Filter 3

Use Video Codec for Use when preferred S
Compression

Optimize for 3D Enabled
Graphics

Hardware Encoding Enabled

Visual Quality Build-To-Lossless /
Always Lossless

Allow Visually Lossless Enabled
Target Frame Rate 30 (60 Optional)
Color Depth 8 or 10 bit / 10bit HDR
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Innovatio



Loss tolerant mode for

Graphics
EDT Lossy

Oh no, Ze] tion

e Ensures the session remains interactive when
packet loss is detected —_— i

e Once network conditions degrade beyond
pre-defined bandwidth, latency and packet
loss thresholds, loss tolerant mode kicks in

e The thresholds can be configured via policy,
with the defaults being 300ms latency and
5% packet loss.

e CWA 2311 for Windows is currently
supported.

e EDT must be enabled + EDT Lossy must also
be enabled on GGS.




Next-Gen User-Experience

L 0ss Tolerant Mode



Enhanced Video Codec

Selection
Citrix Workspace App for Windows 2311.1

e Experience seamless video streaming as
Citrix Workspace App now automatically
detects the best video codec to use, ensuring
superior performance

e Automatic endpoint's decoding capabilities
during installation

e Customize your experience with 'Visual
Quality' settings, while still benefiting from
automatic codec selection

e Whether it's AV1, H.265, or H.264, our app

ensures compatibility with both VDA and Upgrade your Citrix Workspace experience today and
client, guaranteeing a seamless experience enjoy enhanced video codec selection for optimal
0 performance and quality!




| essons learned

- Default policies are a good starting point
- Test your workloads and include your end-users

- GPUs accelerate the encoding process
- Latest GPU generations have the best encoding options



Rody Kossen
Senior Principal Quality
Engineer
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