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Wasora
I Free software, both as in free speech and as in free beer;
I Wasora should be seen as a syntactically-sweetened way to ask a

computer to perform a certain mathematical calculation:

ẋ = σ (y − x)
ẏ = x (r − z) − y
ż = xy − bz

# l o r e n z ’ s e m i n a l dynamica l system s o l v e d wi th wasora
PHASE_SPACE x y z
end t ime = 40

# paramete r s t h a t l e a d to chaos
s igma = 10
r = 28
b = 8/3

# i n i t i a l c o n d i t i o n s
x 0 = −11
y 0 = −16
z 0 = 2 2 . 5

# the dynamica l system ( note the do t s b e f o r e the ’= ’ s i g n )
x d o t .= sigma∗( y − x )
y d o t .= x∗( r − z ) − y
z d o t .= x∗y − b∗z

# w r i t e the s o l u t i o n to the s t a n d a r d output
PRINT t x y z
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Wasora suite
The set of codes that comprise the wasora code plus its plugin is also
known as wasora suite:

I wasora: the main code that solves general mathematical problems
and loads one or more plugins

I skel: template to write a wasora plugin from scratch
I besssugo: a graphical visualization plugin for wasora
I milonga: core-level neutronic code that solves neutron diffusion or

transport on unstructured grids
I fino: plugin to solve general partial differential equations using the

finite element method
I xdfrrpf: plugin to eXtract Data From Relap Restart-Plot Files and use

it as wasora functions of time
I waspy: plugin to execute python code within wasora
I qdp: a shell script to generate scientific plots from the commandline
I techgdoc: a set of scripts and macros that help to create, modify and

track technical documents
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Milonga

Milonga is a free core-level neutronic code that solves the steady-state
multigroup neutron transport equation.

Formulations:

I Diffusion.
I Discrete ordinates (SN).
I Lattice(?):

We choose the Method of
Characteristics.
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Method of Characteristics
Basics
Solves the characteristic form of the transport equation by following
straight neutron paths.

Ω̂ · grad
[
ψg (x, Ω̂)

]
+ Σt

g (x) · ψg (x, Ω̂) = qg (x, Ω̂)

d
ds ψi,g,m,k(s) + Σt

i,g · ψi,g,m,k(s) = qi,g,m
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Method of Characteristics
Ray tracing
Milonga handles both structured and unstructured meshes.
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Method of Characteristics
Solver

qi,g,m = qi,g = 1
4π

 G∑
g ′=1

Σs
i,g ′→g · φi,g ′ + χg

keff

G∑
g ′=1

νΣf
i,g ′ · φi,g ′


∆ψi,g,m,k = ψin

i,g,m,k − ψout
i,g,m,k =

(
ψin

i,g,m,k − qi,g
Σt

i,g

)(
1 − e−τi,g,m,k

)
.

φi,g = 4π
Σt

i,g

qi,g + 1
Ai

∑
m

wmδm sin θp
∑

k∈K(i,m)

∆ψi,g,m,k
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Milonga
Benchmarking
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The end

Thank you!
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