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Abstract

This research deals with the study of queues that have a lot of applications in
various fields of life and was contained theoretical framework for this research on
the definition of queuing theory, origin, characteristics and systems queues and we
dealt with in the study queue model (M \ M \ 1) It also covers the theoretical

framework of concepts about queuing analysis

And it included the practical side of the research, which was its data is total
number of planes arriving and departing through (6) the last months of the year
(2011 m).

- And has this data study for the arrival and departure of aircraft using queuing
theory and calculate the average arrival and departure and make use of them in a
gueue metrics to process arrival and departure in every month of the six-month
rates.

- The study summarized in the following all access operations follow a Poisson
distribution.

- The biggest operations of access rates Departure Departure equal rates in the
months of August and December.

- Was the lowest number of planes arriving and departing in August.
Recommendations:

1. We find through the results of the analysis that the access rates through the year
months greater than the rate of departure. So it is recommended that the air fleet
more aircraft.

2. modernize and regulate air operations at the airport even keep pace with changes
in personnel.

3. international airports reflect the economic and development situation in the

country must therefore develop the international airport.
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Average time customer spends in the system (W) =

Average time customer spends in the queue [Wq) =

Average time customer spends in the queue for a busy system (Wb) =
The probability that all servers are idle (Po) =

The probability an arriving customer waits (Pw) or system is busy (Pb) =
Average number of customers being balked per hour =

Total cost of busy server per hour =

Total cost of idle server per hour =

Total cost of customer waiting per hour =

Total cost of customer being served per hour =

8|a|a||a|a|a| o[RS 3| 5|0 @| N[ o afw] N =

Total cost of customer being balked per hour =

21 Total queue space cost per hour =

22 Total system cost per hour =

23 Simulation time in hour =

24 Starting data collection time in hour =

25 Number of observations collected =

26 Maximum number of customers in the queue =
27 Total simulation CPU time in second =

09-04-2016 Performance Measure Result
System: M/M /1 From Simulation
Customer arrival rate (lambda) per hour = 1.3340
Service rate per server (mu) per hour = 0.1667
Overall system effective arrival rate per hour = 1.2770
Overall system effective service rate per hour = 0.1538
Overall system utilization = 99.9511 #
Average number of customers in the system (L) = 583.4572
Average number of customers in the queue [Lqg) = 582.4582
Average number of customers in the queue for a busy system [Lb) = 582.7432

444 5341 hours
438.0503 hours
438.2646 hours
0.0489 #
99.9511 #

0

$0

$0

$0

$0

$0

$0

$0

1000.0000

0

154

1124

0.1090
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09-04-2016 Perf M Result
1 System: M/M /1 From Simulation
2 Customer arrival rate (lambda) per hour = 1.2900
3 Service rate per server (mu) per hour = 0.1667
4 Overall system effective arrival rate per hour = 1.2365
5 Overall system effective service rate per hour = 0.1519
6 Overall system utilization = 99.9494 #
7 Average number of customers in the system (L) = 561.1771
8 Average number of cust s in the g (Lq) = 560.1781
9 Average number of cust s in the g for a busy system (Lb) = 560.4619
10 Average time customer spends in the system (W) = 428.4634 hours
11 Average time customer spends in the queue [(Wq) = 421.8926 hours
12 Average time customer spends in the queue for a busy system [(Wb) = 422 1064 hours
13 The probability that all servers are idle (Po) = 0.0506 #
14 The probability an arriving customer waits [Pw) or system is busy (Pb) = 99.9494 #
15 Average number of customers being balked per hour = 0
16 Total cost of busy server per hour = $0
17 Total cost of idle server per hour = $0
18 Total cost of customer waiting per hour = $0
19 Total cost of customer being served per hour = $0
20 Total cost of customer being balked per hour = $0
21 Total queue space cost per hour = $0
22 Total system cost per hour = $0
23 Simulation time in hour = 1000.0000
24 Starting data collection time in hour = 1]
25 Number of observations collected = 152
26 Maximum number of cust s in the g = 1084
27 Total simulation CPU time in second = 0.1090
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09-04-2016 Performance Measure Result
1 System: M/M /1 From Simulation
2 Customer arrival rate (lambda) per hour = 1.0000
3 Service rate per server (mu) per hour = 0.1667
4 Overall system effective arrival rate per hour = 0.9780
5 Overall system effective service rate per hour = 0.1436
6 Overall system utilization = 99.9349 #
i Average ber of s in the system (L) = 433.7728
8 Average number of customers in the queue (Lq) = 432.7732
9 A g ber of ¢ in the queue for a busy system (Lb) = 433.0553
10 Average time customer spends in the system (W) = 401.6969 hours
1 Average time customer spends in the queue (Wq) = 394.8551 hours
12 Average time customer spends in the queue for a busy system (Wb) = 395.1125 hours
13 The probability that all servers are idle (Po) = 0.0651 #
14 The probability an arriving customer waits (Pw) or system is busy (Pb) = 99.9349 #
15 Average number of customers being balked per hour = 0
16 Total cost of busy server per hour = $0
17 Total cost of idle server per hour = $0
18 Total cost of customer waiting per hour = $0
19 Total cost of customer being served per hour = $0
20 Total cost of customer being balked per hour = $0
21 Total queue space cost per hour = $0
22 Total system cost per hour = $0
23 Simulation time in hour = 1000.0000
24 Starting data collection time in hour = 0
25 Number of observations collected = 144
26 Maximum number of customers in the queue = 836
27 Total simulation CPU time in second = 0.0930
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09-04-2016 Performance Measure | Result
1 System: M/M/1 { From Simulation
2 Customer arrival rate (lambda) per hour = 1.0800
3 Service rate per server (mu) per hour = 0.1667
4 Overall system effective arrival rate per hour = 1.0307
5 Overall system effective service rate per hour = 0.1648
6 Overall system utilization = 99.9396 #
7 Average number of customers in the system (L) = 453.8080
8 Average number of customers in the queue (Lq) = 452.8083
9 Average number of customers in the queue for a busy system (Lb) = 453.0820
10 Average time cust pends in the system (W) = 417.7862 hours
n ge time cust: pends in the q (Wq) = 411.7390 hours
12 Average time cust pends in the q for a busy system (wWb) = 411.9879 hours
13 The probability that all servers are idle (Po) = 0.0604 #
14 The probability an arriving customer waits (Pw) or system is busy (Pb) = 99.9396 #
15 Average number of customers being balked per hour = 0
16 Total cost of busy server per hour = $0
17 Total cost of idle server per hour = $0
18 Total cost of customer waiting per hour = $0
19 Total cost of customer being served per hour = $0
20 Total cost of customer being balked per hour = $0
21 Total queue space cost per hour = $0
22 Total system cost per hour = $0
23 Simulation time in hour = 1000.0000
24 Starting data collection time in hour = 0
25 Number of observations collected = 165
26 Maxi number of cust in the g = 866
27 Total simulation CPU time in second = 0.1090
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09-04-2016 Performance Measure Result
1 System: M/M /1 From Simulation
2 Customer arrival rate (lambda) per hour = 1.3340
3 Service rate per server (mu) per hour = 0.1667
4 Overall system effective arrival rate per hour = 1.2770
5 Overall system effective service rate per hour = 0.1538
6 Overall system utilization = 99.9511 #
7 Average number of customers in the system (L) = 583.4572
8 Average number of customers in the queue [Lqg) = 582.4582
9 Average number of customers in the queue for a busy system [Lb) = 582.7432
10 Average time customer spends in the system (W) = 444 5341 hours
11 Average time customer spends in the queue [Wq) = 438.0503 hours
12 Average time customer spends in the queue for a busy system [(Wb) = 438.2646 hours
13 The probability that all servers are idle (Po) = 0.0489 #
14 The probability an arriving customer waits (Pw) or system is busy (Pb) = 99.9511 #
15 Average number of customers being balked per hour = 0
16 Total cost of busy server per hour = $0
17 Total cost of idle server per hour = $0
18 Total cost of customer waiting per hour = $0
19 Total cost of customer being served per hour = $0
20 Total cost of customer being balked per hour = $0
21 Total queue space cost per hour = $0
22 Total system cost per hour = $0
23 Simulation time in hour = 1000.0000
24 Starting data collection time in hour = 0
25 Number of observations collected = 154
26 Maximum number of customers in the queue = 1124
27 Total simulation CPU time in second = 0.1090
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09-04-2016, Performance Measure I Result
1 System: M/M/1 From Simulation
2 Customer arrival rate (lambda) per hour = 0.8750
3 Service rate per server (mu) per hour = 0.1667
4 Overall system effective arrival rate per hour = 0.8723
5 Overall system effective service rate per hour = 0.1569
6 Overall system utilization = 99.9254 #
7 A g ber of in the system (L) = 375.5090
8 A g ber of in the queue (Lq) = 374.5094
9 g ber of in the queue for a busy system (Lb) = 374.7891
10 A ge time pends in the system (W) = 437.2594 hours
1 ge time pends in the queue (Wq) = 430.8994 hours
12 A ge time pends in the queue for a busy system (Wb) = 431.2212 hours
13 The probability that all servers are idle (Po) = 0.0746 #
14 The probability an ing waits (Pw) or system is busy (Pb) = 99.9254 #
15 A g ber of being balked per hour = 0
16 Total cost of busy server per hour = $0!
17 Total cost of idle server per hour = $0
18 Total cost of customer waiting per hour = $0!
19 Total cost of customer being served per hour = $0
20 Total cost of customer being balked per hour = $0!
21 Total queue space cost per hour = $0
22 Total system cost per hour = $0!
23 Simulation time in hour = 1000.0000
24 Starting data collection time in hour = 0
25 Number of observations collected = 157
26 Maxi ber of in the queue = 715
27 Total simulation CPU time in second = 0.0780
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