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Master-Slave Parallel GA

The GA algorithm is divided into phases comprising:

1. Initial Population Generation

---- Counting Number of Generations ---

2. Parent Selection

3. Crossover

4. Offspring Fitness Calculation

5. New Population Selection

6. GoTo Step (2)

---- End counting of Generations ---

7. Report best quality Solution

Partitioning Strategy And Communication Topology For Master-Slave Models

1. Data partitioning at the Offspring Fitness Calculation Phase. The offspring Population is distributed among all processors for fitness evaluation. Fitness calculation of offsprings is distributed among processors.




2. Data Partitioning at Crossover/Fitness Calculation Phase: This is the secondary partitioning approach where due to the high cost of crossover, the generation of offsprings is also distributed among the processors.


Communication topology:  In both these above partitioning strategies the communication topology is identical. Both these models use a static topology, wherein communication occurs only between a defined Master and its slaves as shown below.



Partitioning Strategy And Communication Topology For Multi-Deme Models

Data Partitioning After Initial Population Generation: This is the third ‘Multi-Deme’ Parallel GA model, wherein the entire population is distributed among slaves, and each applies all GA operators on its subpopulation. Communication occurs in the form of Migration among all processors.

Communication Topology: In contrast to the previous two ‘Master-Slave’ models, there isn’t any effective master processor in this partitioning approach. Ignoring the single instances of communication for population distribution and reducing for the best solution, all other communication occurs from and to all processors during Migration. Hence this is a fully connected Communication topology as illustrated below:
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Communication Between Processors to exchange Solutions (Migration)


Each processor applying all GA operators on its subpopulation
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Best Solution among All Processors is reported to Root Processor
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