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𝑁in_circle
𝑁total





... // includes 

# define N 1000000 

 

float uniform_rand(unsigned* seed, float lower, float upper) { ... } 

 

int main ()  

{ 

  int num_in_circ = 0; 

  float x, y, dist; 

 

  #pragma omp parallel 

  { 

    // seed random number generator for every thread 

    unsigned rseed = initseed + omp_get_thread_num(); 

    #pragma omp for private(x,y,dist) reduction(+:num_in_circ) schedule(static)  

    for (int i = 0; i < N; i++) 

    { 

      // generate uniform random numbers in 0..1 

      x = uniform_rand(&rseed, 0.0f, 1.0f); 

      y = uniform_rand(&rseed, 0.0f, 1.0f); 

      dist = sqrtf(x*x + y*y); 

      if ( dist < 1.0f ) 

        num_in_circ++; 

    } 

  } 

   

  float pi = 4.0f * (float)num_in_circ / N; 

  cout << " Value of Pi = " << pi << endl ; 

} 
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… //includes 

#define NUM_THREAD 512 

#define NUM_BLOCK 65534 

 

// Function to sum an array 

__global__ void reduce0(float *g_odata) { 

  __shared__ int sdata[NUM_THREADS]; 

// each thread loads one element from global to shared mem 

unsigned int tid = threadIdx.x; 

unsigned int i = blockIdx.x*blockDim.x + threadIdx.x; 

sdata[tid] = g_odata[i]; 

__syncthreads(); 

 

// do reduction in shared mem 

for (unsigned int s=1; s < blockDim.x; s *= 2) { // step = s 

x 2 

    if (tid % (2*s) == 0) { // only threadIDs divisible by 

the step participate 

        sdata[tid] += sdata[tid + s]; 

    } 

    __syncthreads(); 

} 

 

// write result for this block to global mem 

if (tid == 0) g_odata[blockIdx.x] = sdata[0]; 

} 

 

// main kernel 

__global__ void monteCarlo(float *g_odata, int  trials, 

curandState *states){ 

//  unsigned int tid = threadIdx.x; 

    unsigned int i = blockIdx.x*blockDim.x + threadIdx.x; 

    unsigned int k, incircle; 

    float x, y, z; 

    incircle = 0; 

 

    curand_init(1234, i, 0, &states[i]); 

 

    for(k = 0; k < trials; k++){ 

 

      x = curand_uniform(&states[i]); 

      y = curand_uniform(&states[i]); 

      z = sqrt(x*x + y*y); 

      if (z <= 1) incircle++; 

      else{} 

    } 

    __syncthreads(); 

    g_odata[i] = incircle; 

} 

 

///  main prog 

int main() { 

    float* solution = (float*)calloc(100, sizeof(float)); 

    float *sumDev, *sumHost = 

(float*)calloc(NUM_BLOCK*NUM_THREAD, sizeof(float)); 

    int trials, total;  

    curandState *devStates; 

 

    trials = 100; 

    total = trials*NUM_THREAD*NUM_BLOCK; 

 

    dim3 dimGrid(NUM_BLOCK,1,1); // Grid dimensions 

    dim3 dimBlock(NUM_THREAD,1,1); // Block dimensions 

    size_t size = NUM_BLOCK*NUM_THREAD*sizeof(float); //Array 

memory size 

    cudaMalloc((void **) &sumDev, size); // Allocate array on 

device 

    cudaMalloc((void **) &devStates, 

NUM_BLOCK*NUM_THREADS*sizeof(curandState)); 

    // Do calculation on device by calling CUDA kernel 

    monteCarlo <<<dimGrid, dimBlock>>> (sumDev, trials, 

devStates); 

        // call reduction function to sum 

    reduce0 <<<dimGrid, dimBlock>>> (sumDev); 

    // Retrieve result from device and store it in host array 

    cudaMemcpy(sumHost, sumDev, sizeof(float), 
cudaMemcpyDeviceToHost); 

 

    *solution = 4*(sumHost[0]/total); 

    printf("%.*f\n", 1000, *solution); 

    free (solution); 

 

    return 0; 

} 
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// declare actor interface 

actor Adder { 

  __input  float a[1];  

  __input  float b[1];  

  __output float sum[1]; 

}; 

 

// core algorithm 

actor_run<Adder>() { 

  sum[0] = a[0] + b[0]; 

} 
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• run

class MySource : public Source { ...  

class MySink : public Sink { ... 

Output<float> out1, out2; 

Input<int> in; 

out1.setProductionRate(123); 

in.setConsumptionRate(42); 

 

void run()  

{ /* produce/consume data */ } 

 





 

 

 

// returns 1 if point (x, y) is in unit circle 

int is_in_circle(float x, float y) { 

  float dist = sqrt(x*x + y*y); 

  if (dist <= 1.0f) 

    return 1; 

  else 

    return 0; 

} 

actor IsInCircle {     // define interface 

  __input float x[1], y[1]; 

  __output float out[1]; 

}; 

. 

// do work : compute output value from inputs 

actor_run<IsInCircle>() { 

  float dist = sqrt(x[0]* x[0] + y[0]* y[0]); 

  if (dist <= 1.0f)  out[0] = 1; 

  else               out[0] = 0; 

} 

... // includes 

# define N 1000000 

 

float uniform_rand(float lower, float upper) { ... } 

 

int main () { 

  int num_in_circ = 0; 

  for (int i = 0; i < N; i++) 

  { 

    // generate uniform random numbers in 0..1 

    float randx = uniform_rand(0.0f, 1.0f); 

    float randy = uniform_rand(0.0f, 1.0f); 

 

    // add if point is in circle 

   num_in_circ += is_in_circle(randx, randy); 

  } 

   

  float pi = 4.0f * (float)num_in_circ / N; 

  cout << " Value of Pi = " << pi << endl ; 

} 

... // includes 

# define N 1000000 

 

int main () { 

  xceleritSdk sdk ;      // initialise the SDK 

  int num_in_circ = 0; 

 

  // provided source : generates N random numbers 

  UniformRand<float> randx(0.0f, 1.0f, N), 

                     randy(0.0f, 1.0f, N); 

  IsInCircle is_in_circle ; // actor 

  // provided sink : sum input data 

  SumReduce<int> sum(&num_in_circ ); 

   

  // connect dataflow graph 

  Flowgraph f; 

  f += randx >> is_in_circle.x , 

       randy >> is_in_circle.y , 

       is_in_circle.out >> sum ; 

  f.run(); 

 

  // run graph 

  float pi = 4.0f * (float)num_in_circ / N; 

  cout << "Value of Pi = " << pi << endl; 

} 
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... // includes , defines , functions , structs , etc . 

void learningAutomaton(randseed seed, 

  const unsigned char graph[], 

  float optPolicy[], 

  long* numIter ) { 

  ... // generate random numbers (using seed), iterate 

  ... // over nodes / learning steps, break if converged 

 

  // assign policy output 

  for (int nc =0; nc < (NCHANNELS+1); nc++) 

    for (int nn =0; nn < NNODES ; nn++) 

      optPolicy[nc * NNODES + nn] = ...; 

} 

... // includes , defines , functions , structs , etc . 

actor LearningAutomaton {  // interface definition 

  __input randseed seed[4]; 

  __input unsigned char graph[NNODES * NNODES]; 

  __output float optPolicy[(NCHANNELS +1)* NNODES]; 

  __output long numIter[1]; 

}; 

actor_run<LearningAutomaton>() {  // core function 

  ... // generate random numbers (using seed), iterate 

  ... // over nodes / learning steps, break if converged   

   

  // assign policy output 

  for (int nc =0; nc < (NCHANNELS+1); nc++) 

    for (int nn =0; nn < NNODES ; nn++) 

      optPolicy[nc * NNODES + nn] = ...; 

} 

... // defines and includes 

 

class GraphReader { ... };  // read graph from file 

class Writer  { ... };      // write outputs to file 

randseed randSeed () {...}  // generate random seeds 

 

int main () { 

  GraphReader reader ("graphs.dat"); 

  Writer writer("results.dat"); 

 

  unsigned char graph[NNODES * NNODES]; 

  randseed seed ; 

  float optPolicy[(NCHANNELS+1)* NNODES]; 

  long numIterations ; 

 

  while (reader.readNext(graph)) 

  { 

    for (int j = 0; j < NUM_GR; j++) 

    { 

      seed = randSeed(); 

      learningAutomaton(seed, graph, optPolicy,  

        &numIterations); 

      writer.write(optPolicy , numIterations); 

    } 

  } 

} 

... // defines and includes 

 

class GraphReader : public Source { ... }; 

class Writer : public Sink { ... }; 

randseed randSeed () { ... } 

 

int main () { 

  xceleritSdk sdk;   // initialise SDK 

 

  // instantiate sources , sinks and actors 

  GraphReader reader("graphs.dat"); 

  SrcFunctor<randseed> seedGen(&randSeed); 

  LearningAutomaton automat; 

  Writer writer("results.dat"); 

 

  // connect dataflow graph 

  Flowgraph f ; 

  f += reader >> automat.graph, 

    seedGen >> automat.seed, 

    automat.optPolicy >> writer.optPolicy, 

    automat.numIter >> writer.numIter ; 

 

  f.run (); // run flow graph 

} 
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