






















  

Long pipelined, 

out-of-order 

execution 

Short pipelined, 

cache coherent 

Shared instruction 

control, small cache 

Single Core 

Processor 

Many-core Processor GPU 

Simple parallel cores 

Hard to code 

Complex serial cores 

Easy to code  



Xeon Phi 5110P 

Cores 60 

Logical 

cores 

240  

Frequency 1.053GHz 

GFLOPs  2,020 

SIMD width 512 Bits 

Memory 8GB 

Memory 

B/W 

320GB/s 



Damebreak 150k 2 Xeon E5-2697 

(24 threads) 

KnC 

(120 threads) 

MakeSort 0.35 7.97 

SortData 1.42 11.85 

Preforces 0.56 2.22 

Forces 33.92 22.12 

Compute Step 0.13 0.44 

Total Simulation 36.78 47.29 

Force Computation was vectorized in Phi with compute efficiency 5. 

Not vectorized in CPU.  

Data Sorting and Reordering done serially, this gave better 

performance on CPU but did not take advantage of Phi resources 



template<typename T, bool lamsps, T_pDeltaSph tdelta>  

void JSphCpu::InteractionForcesFluid(…){ 

 … 

 #pragma simd reduction(+:acep1x,acep1y,acep1z) 

 for(int p1=int(pinit);p1<pfin;p1++){ 

  for(unsigned p2=pini;p2<pfin;p2++){ 

   drx=float(posp1.x-pos[p2].x); dry= … 

   const float rr2=drx*drx+dry*dry+drz*drz; 

   if(rr2<=Fourh2 && rr2>=1e-18f){ 

    … Masked Computation … 
   } 

  } 

 } 

} 











#ifdef MICOFFLOAD 

   #pragma offload target(mic) in(pos[0:Np],velrhop[0:Np], press[0:Np], 

   dcell[0:Np], beginendcell[0:Np]) inout(ar[0:Np],ace[0:Np]) 

   nocopy(tau,gradvel,delta) if(lamsps==false) 

#endif 



void JCellDivCpuSingle::PreSortFull(…){ 

 #pragma omp parallel for 

 for(unsigned p=0;p<np;p++){ 

  .. Computes the cell of each particle .. 

  #pragma omp atomic 

  partsincell[box]++; 

 } 

} 

void JCellDivCpuSingle::MakeSortFull(..) // Still serial 

void JCellDivCpu::SortArray(tfloat3 *vec){ 

 #pragma omp parallel for 

 for(unsigned p=0;p<Nptot;p++)VSortFloat3[p]=vec[SortPart[p]]; 

 memcpy(vec,VSortFloat3,sizeof(tfloat3)*Nptot); 

} 
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Total Time 

(CaseDambreak3D - 150k particles - Verlet - 0.05 sim real time) 

2 Xeons E5-2697 (24 threads)

Xeon Phi (120 threads)



Thread scalability is good in both, Xeon and Xeon Phi. 
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Threads 

DualSPHysics Scalability on Phi 

Ideal Scalability

Scalability

Scalability Forces

Parallel Efficiency
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