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Abstract: In this paper, we propose two types of parallel genetic algorithm models for multi
objective optimization problems. One of them is called Divided Range Multi-Objective Genetic
Algorithm (DRMOGA). The other is Master-Slave model with Local Cultivation model(MSLCO .
DRMOGA is one of the divided population models. The population is not randomly divided into
sub populations. In this model, the population of GA is sorted with respect to the values of one of
the objective functions and divided into sub populations in order. Therefore, the individuals that
are close to each other are collected in a sub population.

MSLC is one of master slave models. Usually, in a master slave model, only the operation of
evaluation is performed in a slave processor. On the otherhand in this model, a master process
chooses two individuals randomly and sends to a slave processor. In a slave processor, the operation
of crossover, mutation, evaluation and selection are performed. Then, a slave processor returns two
individuals to a master process. After these operations, the individuals are sent to the slave processor
from the master processor and renewed. The master process updates the rankings of the solutions.
To clarify the characteristics and effectiveness of these models, the proposed models are applied to
knapsack problems. Thorough the numerical examples, it is become cleared that these models are

suited to parallel computers and can keep the diversity of the solutions.
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CPU Pentium II 500MHz *16
Memory 128 MB
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Communication library MPICH1.2.1

Table 2 Used parameters

SGA | DGA | DRMOGA | MSLC
Crossover rate 1.0
Mutation rate 0.0
Number of islands - 16
Migration interval - 10 -
(sort interval)
Migration rate - 0.1 | - | -
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Table 3 Calculation time

Times(sec)
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213.4

16657.2

4271.1

1500.3
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2371.0
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1685.1

method Number of Processors
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Table 4 Calculation time

method Number of Processors | Times(sec)
SGA 1 19447.847378
DGA 1 19447.8
2 8506.7
4 4085.0
8 2097.9
16 1073.1
DRMOGA 1 19447.8
2 9044.7
4 4244.0
8 2089.7
16 1058.6
MSLC 1 23634.1
2 23415.9
4 7787.4
8 3382.8
16 1875.5
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