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Overview of PRUDA Architecture

void *pruda_task(void * arg) {
struct timespec_t next;
p_kernel_t *pk = (p_kernel_t *) (arg);
while (1) {
// memory copy operation
clock_gettime (CLOCK_REALTIME, &next);
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case MULTIPLE:
pruda_resched_fp_multiple();
break;

case MULTIPROC:
pruda_resched_multiproc();

S M 1 break;
_q default:

printf ("Unknown strategy, exiting ... \n");
exit(-1);
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\ void pruda_resched_fp_single(){
\ pthread_mutex_lock(&(scheduler->mut));
\ / if (scheduler->lsq_free == 1) {
\ pthread_mutex_unlock(&(scheduler->mut));
N P return;
~ _ }
sched_on_1sq();
pthread_mutex_unlock(&(scheduler->mut));

void pruda_subscribe_fp(struct pruda_task_t *tau){

pthread_mutex_lock(&(scheduler->mut)) ;

if (tau->gpu_params.priority < O || tau->gpu_params.priority >= RUNQUEUES_NMB ){
printf ("Task priority out of Range, exiting \n");
exit(-1);

}

add_pruda_task_fixed_priority(tau,scheduler->rql) ;

pthread_mutex_unlock(&(scheduler->mut));

scheduler->pruda_resched() ;

}

Temporal and Spatial control : Strategies

Single-stream strategy

Multiple stream

SMs as cores strategy

?ﬁ e Simple, easy to implement e Allow concurrent kernel execution on GPUs e Allow parallel execution in the GPU

g e Implicit stream synchronization  Supports block-level preemptions * Provides temporal and spatial execution control
=

=

<

%+ Use the GPU as a single core e Use the GPU as a single core e Complex to implement

&

2 e Resources may be waisted e Resources may be waisted e Unusual schedulability analysis (new)

Eg * Support Only non-preemptive algorithms * Only block-boundaries preemptions.

#define N 8

__global__ void add(int *a, int *b, int *c) {
int tid = blockDim.x * blockIdx.x + threadldx.x;

while (tid < N) {
c[tid] = al[tid] + b[tid];
tid += blockDim.x;
+
}

int main(){
int *dev_a, *dev_b, *dev_c;

//Kernel initializing
init_kernel_listing();

create_kernel(std::get<0>(get_listing()), add, gridSize, blockSize, dev_a, dev_b, dev_c);

//Periodic task parameters
struct gpu_sched_param ga;
ga.period_us = 5000;
ga.deadline_us= 5000;
ga.priority = 3;

//Periodic task creation

struct pruda_task_t * p_task_a = create_pruda_task(0, ga, gridSize, blockSize);

//Using Fized Priority algorithm with the Single-stream strategy

init_scheduler (SINGLE, FP);
add_pruda_task(p_task_a);

//0One CPU thread per CUDA kernel (see pruda_task() function example above)

create_cpu_threads();
//CPU operations
//Memory free

return O;

e No modification required for CUDA porgramming style.

e Simple to use, and to configure.

* Generic : Kernels with different signatures are handled (via variadic templates)

Source code available on : https://gitlab.cristal.univ-lille.fr/ptask/rtgpgpu
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Examples and performances
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