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Presentation Overview

● Scalability
● Sources of load imbalance in weather 

forecasts
● Grid nesting
● Experiment
● Ongoing work



  

TOP500
Computers with thousands of processors are becoming common



  

● The main objective of the increase in the 
number of processors used to perform a 
computation is the reduction of the 
execution time.

● Ideally, the efficiency is equal to 1, but 
usually it tends to saturate as the number 
of processors increases [8].

Scalability



  

Why the scalability is not achieved?

● There are mainly three reasons for this 
[6]:
– Amdahl law;
– Communication;
– Load imbalance.



  

Load Balancing

● Directly implemented [7] [18] [20]

● Load balancing toolkits [4] [10] [12]



  

Weather Forecast



  

Sources of load imbalance 
in weather forecast models

● Microphysics [13];
● Dynamically localized emission 

sources on environmental models;
● Grid nesting.



  

Grid Nesting



  

Binary Reproducibility
Brams



  

Execution Time (seconds)



  

Ongoing Work
● Run these experiments on the 

Charm/BigSim in order to compare with 
the presented results;

● Run on more virtual and real processors;
● Study others sources of load imbalances;
● Develop a model to deal with these 

sources of load imbalances.



  

Sugestões


