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The 5 highlights for 
 
 
 

We solve the Priority Assignment problem for queuing sys. with unknown parameters. 

We use the ASPN-LA system to model an alg. for solving the PA problem. We establish necessary 

conditions to stop the alg. using study the steady-state 

behavior. 
 

 

We conduct extensive simulations to study the alg. supporting the theoretical results. 

 

Abstract— in a queuing system with multiple queues and one server, a Priority Assignment (PA) mechanism is needed to assign the 

highest selection priority to the jobs from a class of jobs with the highest service rate. In this order, the shortest total waiting time of 

the system is achieved. The PA mechanism can be considered as an adaptive mechanism when some parameters of the queuing system, 

such as service rates, are unknown for this mechanism. In such queuing system, in order to the selection priorities to classes of jobs, an 

adaptive Probabilistic PA (PPA) mechanism can be utilized. The total waiting time of the queuing systems with unknown 

characteristics can be shortened by assigning the highest selection probability, rather than priority, to the jobs from a class of jobs with 

the highest service rate. In this paper, first Learning Automaton (LA) is introduced as an adaptive PPA mechanism in a queuing 

system with unknown characteristics consists of a server and 	 queues. Then, the proposed PPA mechanism is analyzed using a 

recently introduced model, which is the Adaptive Stochastic Petri Net (ASPN-LA). The results of this analysis enable us to establish a 

set of conditions for the termination of the adaptation in the LA-based mechanism. Thus, using this set of conditions, another adaptive 

mechanism is proposed, which consists of two phases: In the first phase, the LA is used to assign the selection probabilities to the 

classes of jobs and in the second phase, fixed levels of priorities are calculated using LA and then, instead of selection probabilistic, 

these priorities are used to select jobs for the service. The second phase of the mechanism is started when the proposed termination 

conditions are hold in the queuing system. Extensive computer simulations– reported in the paper –support the theoretical results. The 

results of these simulations indicate that the newly adaptive PPA mechanism with two phases is significantly better than or equal to the 

LA based PPA mechanism, over the average waiting time of the queuing system with three number of queues, in 86% of cases. 
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