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Figure 1: Operation scheme of the system
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o Distribution of number of requests in the system, including in
service and in orbit

o Distribution of number of retrials

o Distribution of the response/waiting time of a customer



e MOSEL (MOdeling, Specification and Evaluation Language)
solution

o Algorithmic method
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Simulation approach

@ The effect of distributions of the involved random variables on
the distribution of the number of customers in the system

@ The effect of distributions of the involved random variables on
the mean and variance of the response/waiting time of a
request

@ The effect of distributions of the involved random variables on
the mean and variance of the number of retrials
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Simulation method

Exponentially distributed failure and restoration times

N A A |pr | p2| v |
100 | 0.02 | 05| 1 |25 001 1

Table 1: Numerical values of model parameters

T P(departure)
0.00001 0.002113
0.01 0.535419
0.1 0.724697

Table 2: Probability that a primary customer departs because of a
catastrophic event
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Figure 2: Distribution of number of primary customers in the system



Generally distributed failure time with CV greater than 1

N | X2 |pr | p2| v |7
100/05] 1 |25]001] 1

Table 3: Numerical values of model parameters

Distribution Gamma Hyper-exponential Pareto Lognormal

Parameters | a = 0.31225 p = 0.3619707 a = 2.145538 | m = 1.0027833
B =0.05588 A1 = 0.1295528 k =2.9835251 | o = 1.1981970
A2 = 0.2283569

Mean 5.588
Variance 100
Squared CV 3.2024857438

Table 4: Parameters of failure time
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Figure 3: Distribution of number of primary customers in the system,
A =0.02
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Figure 4: Mean response time of a primary customer
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Figure 5: Mean response time of a primary customer without service
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Figure 6: Probability that a primary customer departs
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Figure 7: Total utilization w.r. primary customers
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Figure 8: Total utilization w.r. primary customers without service
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Figure 9: Total utilization w.r. secondary customers




Generally distributed failure time with CV less than 1

Distribution Gamma Hypo-exponential Pareto Lognormal
Parameters | o = 1.2320819 pup =0.2 a = 24940153 | m = 1.423548
B8 = 0.2204778 pno = 1.7 k = 3.3475773 | o = 0.7708627
Mean 5.588
Variance 25.3460207612
Squared CV 0.811634349

Table 5: Parameters of failure time
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Figure 10: Distribution of number of primary customers in the system



Mean response time of a primary
customer
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Figure 11: Mean response time of a primary customer
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Figure 12: Mean response time of a primary customer without service
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Figure 13: Probability that a primary customer departs
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Figure 14: Total utilization w.r. primary customers
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Figure 15: Total utilization w.r. primary customers without service
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Figure 16: Total utilization w.r. secondary customers



Conclusions

@ Finite source retrial queueing system with two way
communication and catastrophic breakdown

@ Simulation approach
© Graphical illustrations, comparisons
@ Distribution of number of retrials, variance of response times

can be obained as well
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