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ABSTRACT

This paper presents the Genetic Algorithm based Task Scheduling (GATS) method for the scheduling of
programs with diverse embedded parallelism types in Distributed Parallel Systems, which consist of a set of
loosely coupled parallel and vector machines connected via high speed networks The distributed parallel
processing tries to solve computaticnally intensive problems that have several types of parallehism, on a sute of
high performance and parallel machines in a manner that best utilizes the capabilities of each machine. When
scheduling in distributed parallel systems, the matching of the parallelism characteristics between tasks and
parallel machmes rather than load balancing should be carefully handled with the mummzation of communication
cost m order to obtain more speedup. This paper proposes the biased initiahization methods for an initial
population and the knowledge-based mutation methods to accommodate the parallelism type matching m genetic
algonthms
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Generate the il population - OldPop
Calculate the fitness of each schedule m OldPop
Find best_sting among OldPop
prebest = best_sirng
Scale( OldPop )
generation = 0
REPEAT
REPEAT
stringl= Seleet{ OldPop ), stungZ = Select( OldPop }
Crossover_Mutation( stringl, string? )
UNTIL all schedules are generated
Ehtist{prebest)
Calculate the fitness of each string 1n NewPop
Find best_stning among NewPop
prebest = best_string
Copy{ OldPop, NewPap )
Scale( OldPop }
generation++
UNTIL termination condiion 15 met
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set an mmbal ternperature - T
get an wrhal schedule - S, l
calculate schedule length of the mitial schedule -~ €.
min < Cgy
REFEAT
FOR each segment in a string
S pew — get_perturbed_schedule( S, )
calculate schedule length of new schedule - C,,,
A0 = Ch ~ Co
IF (A0 <=0) 8.+« Snew
ELSE S, B — S ,.,, with probabibty of exp (- 28/ T)
ENDIF
IF { Com < mun) mun < C,,
ENDIF
ENDFOR
T« 4T
UNTIL termunation condition 1s met
IF { min< C,,) return( mn )
ELSE return{ C _,,)
ENDIF
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Assign a pronty to each task in task graph
build a priority_list
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predecessors
REPEAT
IF any available machine exists
REPEAT
select a first ready task i priority_list
assign selected task to an available machine
delete selected task from prionty hist, ready_list
enter the children of selected task to ready_lst
UNTIL all available machines are assigned task
END IF
UNTIL ready list 15 empty
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