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(1) Jsaad
03-24-2012 Performance Measure Result
1 System: MW 72 From Formula
2 Customer arrival rate [lambda) per minutes = 2.2222
3 Service rate per server [mu] per minutes = 1.1236
4 DOwerall system effective arrival rate per minutes = 22222
o Dwerall system effective service rate per minutes = 2.2222
& Owerall system utilization = 98.88689 X
F Awverage number of customers in the system [L] = 89.4979
a8 Awverage number of customers in the queue [Lqg) = 87.520
b | Awverage number of customers in the queue for a busy system [Lb] = 89.0007
10 Average time customer spends in the spstem [W] = 40_2741 minutess
11 Awverage time customer spends in the queue ['WwWq] = 39.3841 minutess
12 Awverage time customer zpends in the queue for a busy system [WwWh] = 40.0503 minutess
13 The probability that all zervers are idle [Po) = 0.5587 X
14 The probability an arriving customer waits [Pw] or system is busy [Ph] = 98.3364 X%
15 Awverage number of customers being balked per minutes = o
16 Total cost of busy server per minutes = $0
17 Total cost of idle server per minutes = 30
18 Total cost of customer waiting per minutes = 30
19 Total cost of customer being served per minutes = 30
20 Total cost of customer being balked per minutes = 30
21 Total queue space cost per minutes = 30
22 Total system cost per minutes = 30
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(2) Jgaal

03-24-2012 Performance Measure Result
1 System: M/M 72 From Formula
2 Customer armval rate [lambda) per minutes = 11111
3 Service rate per server [mu)] per minutes = 11236
4 Overall system effective armnival rate per minutes = 11111
5 Owerall system effective service rate per minutes = 11111
[ Owerall system utilization = 49 4445 X%
¥ Average number of customers in the system [L] = 1.3089
8 Awverage number of customers in the queue [Lqg) = 0_3200
9 Average number of customers in the queue for a busy system [Lb] = 09780
10 Average ime customer spends in the system W] = 1.1780 minutess
11 Awverage ime customer spends in the queue [Wq) = 02880 minutess
12 Average time customer spends in the queue for a busy system Wh] = 0.8802 minutess
13 The probability that all servers are idle [Po] = 33.8290 %
14 The probability an amwving customer waits [Pw] or system iz busy [Pb] = 327179 %
15 Average number of customers being balked per minutes = 1]
16 Total cost of busy server per minutes = 30
17 Total cost of idle server per minutes = 30
18 Total cost of customer waiting per minutes = 10
19 Total cost of customer being served per minutes = 30
20 Total cost of customer being balked per minutes = 30
21 Total queue space cost per minutes = 10
22 Total system cost per minutes = 30
(3) Joxdl
03-24-2012 Performance Measure Result

1 System: M/AWA2 From Simulation

2 Customer arrival rate [lambda) per minutes = 11111

2 Service rate per server [mu)] per minutes = 11236

4 O werall system effective arrival rate per minutes = 11072

L Owerall zpstem effective service rate per minutes = 1.1064

[ O werall spstem utilization = 49 6732 =

ra Average number of customers in the zpstem [L] = 1.3264

o Average number of customers in the gqueue [Lg) = 0.3329

a9 Average number of customers in the queue for a busy spstem [Lb] = 1.0116
10 Average time customer spends in the spstem W] = 1. 1978 minutess
11 Average time customer spends in the queue wq) = 03001 minutess
12 Average time customer spends in the queue for a busy system Wh] = 0.9119 minutess
13 The probability that all servers are idle [Po] = 333 5619 X
14 The probability an amyving customer waits [Pw] or system 15 busy [Pb] = F2.9082 X
15 Average number of customers being balked per minutes = o
16 Total cost of busy server per minutes = 0
17 Total co=st of idle server per minutes = 20
18 Total cost of customer waiting per minutes = 0
19 Total co=t of customer being served per minutes = 20
20 Total cost of customer being balked per minutes = £0
21 Total queue space cost per minutes = 20
22 Total system cost per minutes = 20
23 Simulation time in minutes = 10000. 0000
24 Starting data collection time in minutes = o
25 MHumber of observations collected = 11064
26 M aximum number of customers in the queues = a
27 Total simulation CPU time in second = 3.5570
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Abstract

The research aims to propose a plan to reduce the waiting times in the Multiple Server
queuing model (M, M, C) (FCFS, «, ), and adopt this plan, mainly on the arrival rate (A),
some process have been achieved in order to reduce the arrival rate per service channel that
should reduces the overall waiting time in the system.
This research is on two sections where the first deals with theory and how it has been
approved the proposed method in theory and in mathematical equations as well as the second
section, which dealt with the practical goal of applying the proposed method and comparing it
with the traditional way, which was followed in calculating the performance measures in this
model.
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