
Lec19: WebGPU/WGSL and 
Triton



WebGPU/WGSL

• WebGPU API enables web apps to use GPU to do high 
performance computation and graphics

• The successor of WebGL/GSGL, which mostly focused on 
graphics in the same way as OpenGL

• Quite new, still evolving, but already supported on major browser 
environment on every major OS + GPU combination, including 
mobile.



Getting context and GPU device



Create a shader module



Compute Pipeline and Memory Allocation



Result Buffer & Bind Group



Encoding Commands





Submit command queue and get result



WGSL Shader Language

• Strictly typed
• https://google.github.io/tour-of-wgsl/



Links for WebGPU

• https://developer.mozilla.org/en-US/docs/Web/API/WebGPU_API
• Tutorial: 

https://webgpufundamentals.org/webgpu/lessons/webgpu-
fundamentals.html#a-run-computations-on-the-gpu

• https://github.com/robbwu/webgpu-probe
https://robbwu.github.io/webgpu-probe/index2.html

https://developer.mozilla.org/en-US/docs/Web/API/WebGPU_API
https://webgpufundamentals.org/webgpu/lessons/webgpu-fundamentals.html
https://webgpufundamentals.org/webgpu/lessons/webgpu-fundamentals.html
https://github.com/robbwu/webgpu-probe
https://robbwu.github.io/webgpu-probe/index2.html


Triton

• Tile-based intermediate language (IR) and higher level language 
(such as Python-like) compiler 

• Mostly geared towards deep neural network operations on GPU. 
• Difference vs CUDA: 

In Triton you load and operate on tiles (block arrays) which are 
automatically mapped to high performance PTX code on NVIDIA
In CUDA we program each thread in SPMD style. 



Triton Programming Model: block oriented

• In Triton you ”prescribe” what to do with regard to each “block” 
(literally, the threadblock in CUDA), and let compiler decide how to 
parallelize them across threads, and manage data movement (shared 
memory, registers, etc) optimally. 

• The compiler lowers Triton code into Triton-IR (an extension of LLVM IR) 
that incorporates tiles, and perform standard optimizations such as 
control flow, data flow analysis

• So Triton programming model is more “prescriptive” than “declarative” 
CUDA. 
Pros: Higher level, easier to code (?), less constraint for compiler 
optimization/auto-tuning, potentially more portable
Cons: High level, less control. 



Hello World example (Vector Add Kernel)



“Launch the kernel”



Code quality? Example: transpose

• https://gist.github.com/robbwu/f5a6d13ba6f99372af801e60b9fa4
163

On RTX3080, maximum 
memory throughput 
760GB/s

https://gist.github.com/robbwu/f5a6d13ba6f99372af801e60b9fa4163
https://gist.github.com/robbwu/f5a6d13ba6f99372af801e60b9fa4163


Example2: Softmax

• https://triton-lang.org/main/getting-started/tutorials/02-fused-
softmax.html

https://triton-lang.org/main/getting-started/tutorials/02-fused-softmax.html
https://triton-lang.org/main/getting-started/tutorials/02-fused-softmax.html


Example 3: MatMul

• https://triton-lang.org/main/getting-started/tutorials/03-matrix-
multiplication.html

https://triton-lang.org/main/getting-started/tutorials/03-matrix-multiplication.html
https://triton-lang.org/main/getting-started/tutorials/03-matrix-multiplication.html


Links for Triton

• Doc & tutorial: https://triton-lang.org/main/index.html
• Github repo: https://github.com/triton-lang/triton
• Puzzles: https://github.com/srush/Triton-Puzzles

https://triton-lang.org/main/index.html
https://github.com/triton-lang/triton
https://github.com/srush/Triton-Puzzles
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