
Gray Scott Reloaded 2024 :

Computing on
heterogeneous hardware

Pierre Aubert



Pierre Aubert, Gray Scott Reloaded 2024 : Computing on heterogeneous hardware 2



Pierre Aubert, Gray Scott Reloaded 2024 : Computing on heterogeneous hardware 2



Pierre Aubert, Gray Scott Reloaded 2024 : Computing on heterogeneous hardware 2



Pierre Aubert, Gray Scott Reloaded 2024 : Computing on heterogeneous hardware 2



Pierre Aubert, Gray Scott Reloaded 2024 : Computing on heterogeneous hardware 2



Pierre Aubert, Gray Scott Reloaded 2024 : Computing on heterogeneous hardware 2



Pierre Aubert, Gray Scott Reloaded 2024 : Computing on heterogeneous hardware 2



Pierre Aubert, Gray Scott Reloaded 2024 : Computing on heterogeneous hardware 2



Pierre Aubert, Gray Scott Reloaded 2024 : Computing on heterogeneous hardware 2



Pierre Aubert, Gray Scott Reloaded 2024 : Computing on heterogeneous hardware 2



Pierre Aubert, Gray Scott Reloaded 2024 : Computing on heterogeneous hardware 2



School computing example

Gray Scott reaction (a chemistry game of life)
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U + 2V −→ 3V

V −→ P
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School computing example

Gray Scott reaction (a chemistry game of life)

U + 2V −→ 3V

V −→ PComputing :

∂u

∂t
= ru∇2u − uv 2 + fr × (1− u)

∂v

∂t
= rv∇2v + uv 2 − (fr + kr )× v

▶ u and v are concentration of product U and V

▶ ru and rv diffusion rate of U and V

▶ kr (Kill Rate), conversion rate from V to P

▶ fr (Feed Rate), speed of process which feed U and kills V and P

▶ ∇2u and ∇2v are différence of space concentration between
current cell and its neighbours
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V −→ PComputing :

∂u

∂t
= ru∇2u − uv 2 + fr × (1− u)

∂v

∂t
= rv∇2v + uv 2 − (fr + kr )× v

▶ u and v are concentration of product U and V

▶ ru and rv diffusion rate of U and V

▶ kr (Kill Rate), conversion rate from V to P

▶ fr (Feed Rate), speed of process which feed U and kills V and P

▶ ∇2u and ∇2v are différence of space concentration between
current cell and its neighbours

▶ Easy to understand

▶ Not so easy for the compiler

▶ Possibility of high speed up
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