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Latest News




Google 1/0 2024

WebGPU and Web Assembly are the backbone technologies that enable on-
device Al on the web.

hod

WebGPU

No matter what Al model you build your features with, WebGPU and Web Assembly are the backbone
technologies that enable on-device Al on the web. This year we have invested heavily to ensure that models run
quickly and efficiently on WebGPU and WASM. Improvements like 16-bit floating point values in WebGPU, and

= _ Memory64 and JavaScript promise integration in WASM are making Al run faster on a wider set of hardware. So,
whether you are using TensorFlow.js, ONNX Runtime, Transformers.js, MediaPipe, or any other Al library, WASM and

WebGPU enable you to run your models at scale across the vast majority of devices on the planet. “
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Microsoft Build 2024

Enjoy the power of Phi-3 with ONNX Runtime WebGPU

% Spaces @ <cnova experimental-phi3-webgpu_v2 T Tlike 0 sRawiw |
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https://huggingface.co/blog/Emma-N/enjoy-the-power-of-phi-3-with-onnx-runtime

Core Updates




WebGPU

orkin raft, 18 May 2024
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Milestone 0
No due date () Last updated 3 days ago

Formerly "V1.0". Fixes or spec work for existing V1.0 features.

Milestone 1
No due date (©) Last updated 3 days ago

This is the current milestone for new features that we may land
in the spec when they're resolved. Later milestones mean we're

not landing them yet.

Milestone 2
No due date (©) Last updated 5 days ago

Milestone 3+
No due date (©) Last updated 12 days ago

Items that need to be triaged into "Milestone 3" vs "Milestone 4+"

when we define Milestone 3. (The items initially here were
formerly "Post-V1".)

Sort ~
G
92% complete
115 open
1,420 closed
G

61% complete
40 open 63 closed

13% complete
33 open 5 closed

21% complete
176 open 48 closed
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Browser Status € e

« Qverall

« WebGPU CG was created in Feb 2017. Contributions come from all major browser vendors, Intel
and individuals

« Chrome (MS Edge is the same) supports WebGPU on Windows, ChromeOS and MacOS in M113
(May 2023)

« Chrome supports WebGPU on Android in M121 (Feb 2024)
- Safari supports WebGPU in Technical Preview 185
- Firefox supports WebGPU in Nightly

What's New in
- Specific features in Chrome WebGPU
- DXC (shader compiler) support blog series

- Timestamp Query, F16, DP4A (INT8), etc.
« Graphite D3D11 (Replacement of Skia Ganesh)
« What’s New in WebGPU for more details
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https://developer.apple.com/documentation/safari-technology-preview-release-notes/stp-release-185
https://developer.chrome.com/docs/web-platform/webgpu/news
https://developer.chrome.com/docs/web-platform/webgpu/news

Upcoming New Features
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WebGPU Native

- WebGPU is a graphics and
compute API for both the web and
native

» Cross-platform

« WebGPU headers

intel.
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https://github.com/webgpu-native/webgpu-headers

Fast Growing Ecosystem




Game Engine - K Unity

Most popular game engine

Unity announced the official
support of WebGPU in Unity 6

Demo link and source code

Screen: 3840x21 60060H¢
Window: 1470x825@6QHz[144dpi]

Graphics API: OpenGL ES 8:0' (WebGL 2.0 (OpenGL ES 3. 0 Chromlum)) -
GPU: ANGLE (Intel, Intel(R) Iris(R) Xe Graphics (0x000046A6) Du'ectsD.‘l‘l 5;

VRAM: 512MB. Max texture size: 16384px. Shgder Ievel
CPU: n/a[1 cores] .

RAM: 340 MB »

0S: Windoys-10 o

avg 1% 1% fps
58 ms

I T

adllocated:
ggleigie)
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https://blog.unity.com/engine-platform/web-runtime-updates-enhance-browser-experience
https://boatattack-webgpu-updates-branch-a7.netlify.app/
https://github.com/Unity-Technologies/BoatAttack

Game Engine — x

PLAYCANVAS

« Open source HTML5
game engine

« WebGPU support has
officially arrived in the
PlayCanvas Editor on
Apr 18, 2024
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Creator — {\ AUTODESK.

Extended HdStorm Render Pipeline

 Provides software products and

services for the architecture, ’ 5
engineering, construction, aad
manufacturing, media, education, | ; e
and entertainment industries. e 0 =
Down | emedk | .
- USD and MaterialX on the SN ZEL - |
WebGPU (Hydra Storm . I et I N

Renderer)

__________________________________________________

intel. 3



Video Conference - zoom Q

 Popular video conference
solution

- WebGPU for rendering was S~ u—

Hide Non-video Participants

officially released

See myself as the active speaker while speaking

Use hardware acceleration for:

¥ Receiving video ¥ Sending video

Video Rendering Method

WebGPU
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Al Framework - 1§ TensorFlow js -

- WebAl framework by Google
and Intel has been working on

its WebGPU backend since Sep  7:7* e SE T 0000
2019 f ||oﬁ<r.',sr:-f

- WebGPU backend was officially
released in May 2023
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Al Framework — <k ONNX

 Microsoft’s major machine learning
framework for both native and the
We b aces /experimental-phi3-webgpu

- Intel joined the WebGPU EP
(Execution Provider) effort in July

2023 Phl -3 WebGPU
A priv and powerful Al chatbot
that Io<a||y your browser.
are about to load Phi-2-mini-4k-instruct a 3.82 billion parameter
LLM that is oplimized for inference on the web. Once downloaded. the
model (2.3 GB) will be cached and reused when yo! the page
* 1.17 release on Feb 3 is the first N ———
me q; onversations are not sent to a
- . disco fthFft the mo Ihaldd
official release of WebGPU EP
m
X
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Al Framework -# Transformers.js -

 Functionally equivalent to HuggingFace’s
transformers python library

« Base on ONNX Runtime Web, WASM and
WebGPU (V3) £ Spaces /webgpu-clip

* Maintained by Joshua Lochner (HuggingFace), Real-time zero-shot image classification (WebGPU)
and more demos can be fOUﬂd at HF Runs locally in your browser w/ (8) Transformers.js
chameleon: 0.27
eagle: 0.21 '
Depth Anything WebGPU wi  Transformers.js e s oo seal: 0.21

Moondream Benchmark

Heal-time oOJect GETtecton Wi Ll LIZNSIOIMELE |5
s vcar 3 S St 0.3

Realdime remeval w! (i) Transformers i3
semoive

e s e, e

Labels (comma-separated) Hypothesis template

et chameleon, seal, eagle Aphoto of a (}
Realtime Video Object Detection

Remove Image Backe: Remove Video Backeround

[
FPS: 18.69
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https://huggingface.co/collections/Xenova/transformersjs-demos-64f9c4f49c099d93dbc611df

Al Framework —Sslvm

Llama-3-8B-Instruct-q4f16_1-1k

[System Initialize] Finish loading on WebGPU - intel

« An End to End Machine Learning Compiler
Framework for CPUs, GPUs and accelerators

« Web solution is based on WebGPU, and already
ported many popular LLM models to WebGPU

* Intel contributed F16, while DP4A is WIP

« Enabled Llama3 WebGPU on the day 0 when it was
released on Apr 19, 2024

What's Machine Leaming?

intel. 18


https://webllm.mlc.ai/

Al Framework -

 LLM inference

- Falcon 1.3B

- Gemma 2.5B

- Phi-2 2.7B

« Stable LM 2.8B

« Gemini API

il MediaPipe

= il MediaPipe Studio

All outputs generated by user created models

LLM Inference

Write me an email 1o my friend Chris about how cake is so much better than pie. Use
arguments like how good frosting ts and how much better cakes look

Inference time (ms):

Code examples
i | |

The sampie parameters below can be changed. See
for more detalls

LLM model gemma-2b-it-gpu-intd bin - ~

const model = genAl.getGenerativeModel({ model:

const result = await model.generateContent(|
"What's in this photo?",

{inlineData: {data: imgDataInBase64, mimeType: ‘'image/png'}}

1);

=]

@
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https://developers.googleblog.com/en/large-language-models-on-device-with-mediapipe-and-tensorflow-lite/
https://ai.google.dev/gemini-api

Browser - G chrome

- Gemini Nano Integration

* Integrated into Chrome, and will be released
in M126 in June

« The solution is based on WebGPU
+ “Help me write” feature and High-level APIs

- Graphite Project to replace Skia Ganesh

4 Gemini Nano in Chrome

intel.
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zoom o u

Google Meet

WvmM

il MediaPipe
\ § three.Js ¥ Transformers.js AAUTODESK"

EW?

babylon. ity @
j @babylonjs | g unity @ © Sketchfab | @

¥ /VebGPU
4 4 ONNX ﬂ‘@de @Deno Google Earth
\ RUNTIME '
— Metaverse
1 TensorFlow. js — A STANDARDS FORUM ™
X .

PLAYCANVAS CONSTRUCT3S

ORILLUSION m @

THE BIG BANG
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https://github.com/webatintel/
webgraphicsforum/issues
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