The Beauty and the Beast

collaboration with F. Zappa Nardelli, A. Pelenitsyn |. Belyakova, B. Chung
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conjGrad[Elt extends Number, nat N,
Mat extends Matrix[Elt, NxN],
Vec extends Vector[Elt, N]
I(a: Mat, x: Vec): (Vec, Elt) = do

cgit max = 25
z: Vec = 0
r: Vec = x
p: Vec = r

p: Elt = r°T r
for j <« seq(l:cgit max) do

q Ap
a=p/ p'Tq
z =z +dp
r :=r - agqg
Po = P

p :=r*T r
B=p / pPo

p :=r+ Bp




Fortress

f(a:Object,b:Z):7Z = 1
f(a:Z,b: Object): Z = 2

£(2,2)?
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Fortress

f(a:Object,b:Z):7Z = 1
f(a:Z,b: Object): Z = 2
fla:Z,b:7): 7 = 3

£(2,2)?
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Jjuliais...
...a dynamic language for high-performance scientitic computing

...0pen source since its inception by Jeff Bezanson circa 2012

(= julia

Dynamic yes yes
Vectorized yes yes
Memory management automatic automatic
Implementation interpreted native
Type declarationsé — user-defined generic types
Meta-programming substitute() macros

Parameter passingé by promise by value
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Jjuliais...
mutable struct Node
val

Nnxt
end

function insert(list, elem)
1f list 1sa Void
return Node(elem, nothing)
elseif list.val > elem
return Node(elem, list)
end
list.nxt = insert(list.nxt, elem)
list
end



juliais...

...surprisingly fast

«Python

I Julia
I ﬁ
----— — N\

fannkuch
fasta
mandelbrot
nbody
pidigits
regex
revcomp

binary_trees
spectralnorm






Questions?

Why is Julia fast?
Why did Fortress fail?
How expressive is Julia?

How is Julia used in practice?
How does Multiple Dispatch work?
Does Julia support Gradual Typing?
Why so many types in Julia programs?







