Heterogeneous parallel programming has two main problems on large computation systems: ◆ The increase of power consumption on supercomputers in proportion to the amount of computational resources used to obtain high performance.

◆ The underuse these resources by scientific applications with improper distribution of tasks.

"Select the optimal computational resources and make a good mapping of task granularity is the fundamental challenge for build the next generation of Exascale Systems"

EEA-Aware Structure

This research proposes an integrated energy-aware scheme called Efficiently Energetic Acceleration (EEA) for scientific applications of large-scale on heterogeneous architectures. The EEA energy-aware scheme has a workflow of three steps as shown in EEA-Aware Scheme. In the first step, the data is captured in runtime and executed the enerGyPU or enerGPhi monitor tool in parallel with the scientific application using different combinations of computational resources, applying the power capping technique for nodes with multi-GPUs. In the second step, the data visualization and statistics characterization used a separate level of enerGyPU and enerGPhi monitor tool for analysis the key factors by results of each experiment in terms of energy efficiency and estimated the power levels. A deep description of monitor structure and utilization is present by García John et al. in [1], [2] and [3]. Finally using the data collected by monitors cost functions are build and model prediction system running for obtaining the optimal computational resources in a static time to mapping parallel task granularity of scientific applications on heterogeneous architectures.

redmine/projects/eea-uis Testing: https://github.com/jagh/enerGyPU

Step 1: Experimental Procedures and Results

At the first level the global parameters have chosen the workload and computational architecture according to the combination of resources that will be used. The experimental procedures were executed with a set of tests of HPL code variants using different workload and architectural parameters on Cluster nodes GUANE. The experimental procedures was chosen following the fractional factorial design principle proposed by Raj Jain [START_REF] Jain | The art of computer systems performance analysis -techniques for experimental design, measurement, simulation, and modeling[END_REF].

Step 3: EEA Prediction System

The third level uses the projected multivariable regression model results to see metrics such as time, performance, power consumption, power consumption and performance per watt, which are used to execute the HPL for each combination of computational resources and and calculate the best combination of computational resources, as shown in Figure. 1,2,4 henao@i3s.unice.fr, 1,3 ejhernandezb@udistrital.edu.co, 2 navaux@inf.ufrgs.br, 1 cbarrios@uis.edu.co
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Planning workload experimental on Ondes3D©

StarPU© task programming library for hybrid architectures.

StarPU© used to task mapping over CPU and GPU

CPU 1 GPU

Ref Seismic Wave Equation for a solid medium.

Constitutive relation in the case of an isotropic medium.

Unknowns:

Velocity and Stress On each point of Space and Time.

Case Study: Ondes3D©

Simulation of Seismic Wave Propagation: It's a crucial tool for analyzing geophysical strong movements.

Heterogeneous Architectures

Results of running Ondes3D© with StarPU© on different machines. 

Node: GUANE

Time to Solution

Jetson(405.9 Joules): 270.6 Joules by using GPU. 

Which is the task distribution to be mapping on heterogeneous architectures CPU-GPU, that determine an efficient computational acceleration and low power consumption during the time of scientific application execution?