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1: Initialize a population made up of subpopulations or islands, P(0) = (P1(0),...,
Pm(0)).
. Lett:=1.
: loop
: for each island i do in parallel
iftmod t = 0 then
: Send selected individuals from island Pi(t) to selected neighboring islands.
: Receive immigrants li(t) from islands for which island Pi(t) is a neighbor.
: Replace Pi(t) by a subpopulation resulting from a selection among Pi(t) and li(t)
cend if
10: Produce Pi(t+1) by applying reproduction operators and selection to Pi(t).
11: end for
12: Lett=t+ 1.
13: end loop
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- Initialize all cells to form a population P(0) = (P1(0),...,Pm(0)). Let t:= 0.

: loop

: for each cell i do in parallel

- Select a set Si of individuals from Pi(t) out of all cells neighboring to cell

: Create a set Ri by applying reproduction operators to Si.

: Create Pi(t+1) by selecting an individual from (Pi(t) U Ri.
- end for

sLett=t+ 1.

: end loop
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2 Diffusion model
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Abstract

Over the past two decades, PC speeds have increased from a few instructions per second to
several million instructions per second. The tremendous speed of today's networks as well as
the increasing need for high-performance systems has made researchers interested in parallel
and distributed computing. The rapid growth of distributed systems has led to a variety of
problems. The most important problem that has been addressed by many researchers is the
task allocation in such environments in order to obtain effective system efficiency. The task
allocation problem is, except in a few specific cases, an NP-complete problem; so, heuristic
methods are used to achieve suboptimal solutions in the desired time. Although different
methods have been used in research, finding an effective and efficient method for this
problem is still needed and desirable. This study used a parallel genetic algorithm to find the
optimal solution for allocating a graph of tasks to the processors in a distributed system. The
results showed that the proposed algorithm can provide optimal or near-optimal allocations
for problems of different sizes. Also, the proposed method was able to solve problems of large
and medium-size in a much faster time than traditional genetic algorithm with super linear
speedup.

Keywords: Distributed System, Task Allocation, Parallel Genetic Algorithm, Island Genetic
Algorithm, Cellular Genetic Algorithm.



