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Organization among the Team
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Organization

Numba implementation: V. Bochkarev, L. Gärtner

Jax implementation: J. Bürger, L. Gärtner, N. Kumar, S. Oster

Optimization and experiments: J. Bürger, V. Bochkarev, S.Dayani

Refining tiles approach: N. Kumar

State-of-the-art: S. Dayani
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Ansatz
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- Start with provided code
- Implement @numba.cuda.jit
- Chose sensible thread and 

block sizes

numba

- Start with provided code
- Implement the loops in 

@jax.jit
- Increase number of batches

jax
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Smart tiling

● Our idea:
○ Start with uniform tiles
○ Loop over each tile
○ Get uncertainty of area in the tile
○ If uncertainty > threshold:

■ Subdivide the tile in four equal 
parts
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Preliminary version

Exploit symmetry and half area



State-of-art 
Tiles are classified into five types:

● Full Member Tiles: Entirely inside the 
Mandelbrot set.

● Full Outside Tiles: Entirely outside the 
Mandelbrot set.

● Partly Member Tiles: Center inside but 
partly outside.

● Partly Outside Tiles: Center outside but 
partly inside.

● Chaotic Tiles: Indeterminate due to 
limitations in the distance calculation.
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State-of-art 
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State-of-art 
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Results
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Main results

numba.cuda: 1.5066035179718393 +/- 5.710544887432084e-09 // 1023s

jax: 1.5084146321999998 +/- 2.885035565690831e-09 //  348s 

🐞 Anyone see the problem?
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Outlook
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TODOs

- Debug Jax version → some bug concerning the area calculation
- Implement smart tiling
- Optimize the grid and number of samples in batch
- Think of overall new method 😎
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