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Julia

e High Level

e Compiles to efficient machine code



Petra Object Model

e Underlying data libraries for Trilinos

® Family of sparse linear algebra
frameworks

e 3 existing implementations



Petra Organization
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JuliaPetra Example |

1 function powerMethod(A::RowMatrix{Data},

2 tol::Data) where Data

3 blockmap = getRowMap (A)

4 g = DenseMultiVector{Data}(blockmap, 1)
5 z = DenseMultiVector{Data}(blockmap, 1)
6 randn!(z.data)

7 r = DenseMultiVector{Data}(blockmap, 1)



JuliaPetra Example |

8 while true

9 normz = norm(z, 2)

10 @. g = z/normz

11 apply!(z, A, q)

12 A =q-z # = dot(qg, 2z)
13 @. r = z - Axq

14 if norm(r, 2)[1] < tol
15 return A\

16 end

17 end

18 end



Performance Comparison
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20 CPU processes on a 20 core node.
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107 rows on a 20 core node.



Optimizing JuliaPetra

® Requires disabling high level features
® Dynamic Typing
® Garbage Collection
® Bounds Checks



Type Stability

Optimizing JuliaPetra

® type annotations are optional
® types inferred = “Type Stable”

® allows inlining



Type Stability Tools

Optimizing JuliaPetra

e code_warntype - view inferred types

e TypeStability.jl - Automated checking



Reducing Garbage Collection

Optimizing JuliaPetra

e Garbage collection is automatic

® Ptr type doesn't need garbage collection



Bounds Checks

Optimizing JuliaPetra

e Julia checks bounds automatically

® @inbounds macro skips bounds checks



Conclusion

® promising, high level language
® clean APlIs

® high performance



More Information

Github.com/Collegeville/JuliaPetra.jl


Github.com/Collegeville/JuliaPetra.jl
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