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RADIATIVE VLASQV
SIMULATIONS




PATH TO RADIATIVE RELATIVISTIC
BOLTZMANN SIMULATIONS |




TOWARDS EXASCALE




TOOLS

EXASCALE ERA

»Exascale = 100 million cores

» We need to rethink parallellization
» Minimize communication

» Dynamic grids / meshes



TOOLS

LOAD BALANCING . 1”""&

Image: Cray






TOOLS

(HYPER)GRAPH SLICING: THE PROBLE

graph-tool




Cellular Automata rules



http://mathworld.wolfram.com/CellularAutomaton.html

TOOLS

LOAD BALANCING

»Rules:

» Kidnap worst cells

» Compete against
others
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MPI across “colors” i.e., nodes

Task-based openMP inside node over
each cell/block

Vectorization inside block




ADIATIVE VLASQOV

IMULATIONS




% + V- (@©fs) + Vyu - (asfs) = C,

where C := 0;fs |con 1S the collision operator.

as = du = (qs/ms)(E +v X B),

v =1+ @/c)* = (1 - @/c))

x :=(x,y,2) v :=d.x u:.=dx =1yv




% + Vy - (vfs) + Vy, - (asfs) = C,

where C := 0,/ |con 18 the collision operator.

%+Vx-(vfs)=0

ot

aS S
—f+q—Va-(E+v><B)fS:O
ot  mq
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VLASOV

WARM PLASMA DISPERSION RELATION + MY NOISE!




% + Vy - (vfs) + Vy, - (asfs) = C,

ot

where C := 0,/ |con 18 the collision operator.

%+Vx-(vfs)=0

ot

aS S
—f+q—Va-(E+v><B)fS:O
ot  mq

Ofs _

ot =C







electrons
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10° 107

x = hv/m,c?
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We are moving to the exascale era,
are we really ready?

Tools?

Simulations/Physics?

What can we learn from the current
scale era?



