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Project in a glance

• 3-year FP7 STREP project (Oct-13, Oct-16)
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Motivation

• New systems require a combination of time 
predictability and high performance
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Vision
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Vision

• Minimizing performance lost, maximizing guaranteed 
performance
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Objectives

• A generic framework, integrating models, tools and system 
software, to parallelize applications with high performance
and real-time requirements
– Fine-grain parallelization of real-time high-performance systems

– Automatic extraction of parallelism with timing and data-flow
annotations

– Dynamic allocation of tasks to, and appropriate scheduling of, 
processor resources minimizing interference and guaranteeing 
bounded execution time

– New methods to upper-bound the run-time interference between the 
tasks and between these and the hardware architecture
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Approach

• Enhanced parallel programming models with automatic
extraction of parallelism, and mapping and scheduling
algorithms guided by timing analysis methods on many-core
platforms
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Analysis



Approach
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for(int i=0; i<3; i++) {

for(int j=0; j<3; j++) {          

if(i==0 && j==0) { // Task T1

#pragma omp task 

depend(inout:m[i][j])

compute_block(i, j);        

} else if (i == 0) { // Task T2

#pragma omp task depend(in:m[i][j-1], 

inout:m[i][j])

compute_block(i, j); 

} else if (j == 0) { // Task T3

#pragma omp task depend(in:m[i-1][j], 

inout:m[i][j])

compute_block(i, j);  

} else { // Task T4

#pragma omp task depend(in:m[i-

1][j],m[i][j-1],m[i-1][j-1], 

inout:m[i][j])

compute_block(i, j);         

Compiler

Design-time
Mapping

Platform

Run-time
Mgt

Exploring Hardware model to guide mapping
Reducing complexity, grouping
Scheduling communication/computation
Explore measurement-based approaches

Clustered architecture to provide composability

Design-time
Timing Analysis



Application

Application model
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Application

Application model

10-03-2015 P-SOCRATES  (www.p-socrates.eu) 13

RT task

RT task



Platform model
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Summary

• P-SOCRATES intends to reconcile parallelism with 
predictability

– Explore the performance opportunities of next-generation 
many-core embedded processor architectures

– Maintaining the predictability associated with real-time 
systems
• Static extraction of task dependency graphs from high-

performance parallel programming models

• Design-time mapping of TDG to a clusterised many-core platform

• Real-time timing and schedulability analysis feedback 
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Discussions – Questions & Answers
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Thank you very much for your attention!

10-03-2015 P-SOCRATES  (www.p-socrates.eu)


