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* A multi-level approach to curvilinear
=3 *x To develop monolithic and staggered ap- =B mesh generation
proaches for coupled electromechanical sys- * A set of fundamental mesh quality mea-
el tems e sures are introduced
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* A SIMD based data parallel and thread par- On-going work:
=] | allel tensor contraction compiler is developed for . Q. Compilation time graph optimisation (sec) =3 * Inclusion of vacuum effects through boundary element coupling
variational forms 0579 * Studying parallel scalability in more detail
* The framework is capable of graph search opti- 64,63 * Re-structuring anisotropic and boundary layer mesh generation process for efficiency
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v * * Extending the platform to direct hex dominant mesh generation
C}:’ [A]j = Tensor<double,3,4,6,5> [B]mji = Tensor<double,4,4,6,5> [Cim = Tensor<double,3,4> c 0 i
E:EI i T \\ ° Q. Runtime of automated variational form (sec) Eil Related Publications:
5 Lon rac 1nf lflenSIOn}Sl o - o . 1. Roman Poya, Rogelio Ortigosa, Antonio J. Gil, A high performance high order curvilinear finite element framework for
oop span for fastest changing index = 4 = 4x sizeof (double) = B, (AVX broadcast-vectorisable . . . .
b 2 Unroll the Gartesian product by 4, perform AVX vectorisation electromechanics: from small to giant deformations, IJNME, Submitted, (2017).
Sl 2. Roman Poya, Antonio J. Gil, Rogelio Ortigosa, A high performance data parallel tensor contraction framework: Application
Eil 100 ) 0.8821 Eil . . . .
5815 to coupled electro-mechanics, Computer Physics Communications, To Appear, (2017)
s g0 0.4410 3. Roman Poya, Ruben Sevilla, Antonio, J. Gil, A unified approach for a posteriori high-order curved mesh generation using
3 J 0.2205 solid mechanics, Computational Mechanics, Vol 58, Issue 3, pp 457-490, (2016)
== g 00 0-0000 ==-] 4. Paul David Ledger, Antonio J. Gil, Roman Poya, Marcel Kruip, lan Wilkinson, Scott Bagwell, Solution of an industrially
Eo 0 } relevant coupled magnetomechanical problem set on an axisymmetric domain, Applied Mathematical Modelling, Vol 40, Issue
£ } 3, pp 1959-1971, (2016)
==-]| & Y ° . Binary Size (KB) =B] 5. Roman Poya, Antonio J. Gil, Paul D. Ledger, A computational framework for the analysis of linear piezoelectric beams using
LJ J hp-FEM, Computers and Structures, Vol 152, pp 155-172, (2015)
p=1 p=2 p=3 p=4 p=5 p=6 izesd
| Vectorisation [ Operator Chaining| 901.12 SOftware SpracakgeS:
&=l , o A B D — 676.64 == 1. PostMesh: A posteriori curvilinear mesh generator https://github.com /romeric/PostMesh
(Gl = [Aligel Blu + ptr(Dlelsl Dljt + /[ Bl P 2. Fastor: A SIMD optimised data parallel tensor contraction framework https://github.com /romeric/Fastor
o |1 R | o e 3. FEAPB: A hp finite element framework for piezoelectric beams https://github.com /romeric/FEAPB
g valuate snlie on Evaluate s[nge on 0.00 ‘\ v =23 4. Florence: A comprehensive framework for coupled multi-physics problems https://github.com /romeric/florence
[Glim = [To] 11 + ptr(I) + VIELu Funding & Collaboration:
Eﬂ Smart Expression+ffois't - Fuse loops | | L] Q Speed—up over various implementation Eil
usinﬁ“f:;;})fifj::iﬁi’:;dX’TO’ Rt et P Explicit SIMD  Auto Vectoriser  Classic X s thiversy
v vec1(3.frho) 0 TEEE; ) ] p = 3 1.183 3.321 6.277
for (auto i=0; i<CP::Span; i+=V::Stride) {
E vec,g =tV(T(();*i—cflz,T2;-f-vec,r*V(T1+ )+V(E+idx E) .sqrt Q) p=5 1.604 6.114 8.313 E Contact:
== ! == Roman Poya Webpage: romeric.github.io Twitter: QRomanScripts GitHub: @romeric




