
Model 
 

To evaluate the new solution we created a cost function. For a single  CPU  the cost depends on  
its power performance ( which is  a sum  of  its  power  dissipation   and  price), and   the  below  
Formula (minimal value of price/power dissipation is added to a unit of power  multiplied by  its  
unit of price/power dissipation) : 

  
 
 

where x is given CPU power and R is random noise. The numbers in this formula are units of  
power dissipation/price  for a unit of CPU power. The equity between the power dissipation’s and  
price’s parts  provided by dividing the latter by 345  allows for unbiased results, and make this  
formula more versatile. The solution is  evaluated with the formula: 
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Introduction 
 
IT problems are often too complex to be solved by 
single CPU. It is necessary to divide them and 
assign computation to group of processors. 
However, results depend on matching CPUs to 
tasks. There are many methods to find best 
assignment. One of possible approaches is to use 
combinatorial methods as genetic algorithms (GA) 
and simulated annealing (SA).  

Objectives 
 

find the best assingment with 
combinathorial methods 
compare SA and GA 
evaluate the influence of input on the 
results obtained in each method 

Input 
  

A set of  tasks and  a set of CPUs.  In 
the first step they are randomly 

paired. then we have a set of pairs 
which constitute a  new solution 

   Algorithm 
 

To find the best task/CPU assignment we used three methods: simulated annealing (SA), 
Genetic algorithm 1,  Genetic algorithm 2. As to GA, the first one (GA1) is based on permutation, 
the second one (GA2) - on creating new populations with two chosen parents. In SA the  cost 
fuction was implemented to determine better solutions. No further interference with the 
algorithm was required. 

 
 

Performance tests 
 
Our algorithms were tested in different  situations (with big and 
small numbers of tasks,  with big numbers of CPUs, with different 
CPU  powers). A graph (Fig. 1)  shows results for a single algorithm 
run. For better comparison of the methods we also present a table 
(Fig. 2) with results in different situations. All tests show non-
deterministic behaviour of these methods.  In spite of this the 
overall trend evidences a descending characteristics. There is no 
correlation between graphs of GA 1 and GA 2; picks with locally 
worse solutions are not revealed for the second (GA2) algorithm.    

 
 
 

Summary  
 
Strength and usability are main criteria for comparison of computational methods. As we can see 
Genetic Algorithm 2 achieves the best results in various situations. But it requires finding 
connections between populations, fitting data to the algorithm specification, which means 
additional work. While Simulated annealing gives only slightly worse results, it is not as 
demanding as to the algorithm design. Further work should include deeper research into finding 
optimal solutions, algorithm run-time optimalization. The most significant purpose  of this 
research is to run the algorithms in real-time computational enviroments like grids.  
 

Fig. 1  Comparison of performance of GA and SA for a single run 

Fig. 2 

Fig. 2  Extended comparison of performance of GA and SA  
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