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Reduced Guardband Causes Timing Errors

* Integrating distributed task queues 
(private task queue for each core) plus 
a decoupling master queue

* DVLS shares the computational load 
of centralized scheduler from one 
master thread to multiple slave 
threads

* Master thread simply pushes tasks 
into a decoupled queue

* Slave threads pick up a task from 
decoupled queue and push to one of 
the well-matched distributed queues

* For a taski, DVLS assigns a corej

where TEC (taski, corej) + loadj is 
minimum across the cluster

Online Meta-data Characterization

Time and Energy Saving

Distributed Variability- and Load-Aware 
Scheduler (DVLS)

Reducing guardband 

Timing error 

Costly error recovery 
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Guardbanding

3×N recovery cycles per error for an in-order pipeline! N= no. of stages
Grand challenge: low-cost and scalable variability-tolerance
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Efficient and scalable error recovery in OpenMP 
runtime

ApplicationX:

#pragma omp parallel {

#pragma omp master {

for (int t = 0; t < Tn; t++)

#pragma omp task 

run_add (t, TASK_SIZE);

#pragma omp taskwait

for (int t = 0; t < Tn; t++)

#pragma omp task 

run_shift (t, TASK_SIZE);

#pragma omp taskwait

for (int t = 0; t < Tn; t++)

#pragma omp task 

run_mul (t, TASK_SIZE);

#pragma omp taskwait

for (int t = 0; t < Tn; t++)

#pragma omp task 

run_div (t, TASK_SIZE);

#pragma omp taskwait

}

}
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Decoupled Master Queue

LoadQ1-Q15

[Bowman, JSSC’11]
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* DVLS saves energy up to 44% (30% on average) compared to RRS 

* DVLS saves time up to 47% (33% on average) compared to RRS 

Task Execution Cost (taski, corej) = #I (taski, corej) + 
#RI (taski, corej)

http://variability.org/

