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(N (A) <llal) Jguay Jira

1.43 1.4

oLl ma 5e LS 5 (POiSSON distribution) ¢ sl s: adaiiall a5 sill ¢ 5 53 J g sVl Jana )

Frobability Density Function
0.64 Poisson n

D'SE_; XA |1_4|:|5?1 |

0-487 v | Z | ln @

0.4

= 0_32—5 \
0_24—5
0.15—5

0.08]

e

— Sample — Poisson

(Poisson distribution) &g« s: adaiiall a5 il s g3 2(3) JS4 ‘
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Frobability Density Function

0.43

0.44]

W
0.267
0.32]

0.28
= popal \
0.2
0.16- \
0.12]
0.08 \

0.0 |

—-—-——._.___:'
o T T T T T T
h 1.2 1.4 1.6 1.8 2 2 2 2.4
T4
[ Histogram — Exponeaential (2P)

(Exponential distribution) (%) saiwal) )93l g 92 1(4) JS&

(M/M/1)(FCFS/oo/o0) SN cua gili il A 3(3) Jga

Performance Measure | Result

Sypstem: M/MA From Formula

Customer arrival rate [lambda]) per Minut = 1.4000
|service rate per server [mu] per Minut = 1.4300
|Overall system effective arrival rate per Minut = 1.4000
|Overall syztem effective service rate per Minut = 1.4000
|Overall system utilization = 97.9021 £
-.ﬂ.urerage number of customers in the system [L] = 466667
-A'rerage number of customers in the queue [Lg) = 45 6877
-.ﬂ.urerage number of customers in the queue for a busy spstem [Lb] = 46.6667
-A'.rerage time customer spends in the system (W] = 33.3334 Minutsz
-A'.rerage time customer spends in the queue [Wq) = 32.6341 Minuts
-.ﬂ.urerage time customer spends in the queue for a busy system [Wh] = 33.3334 Minutz
|The probability that all servers are idle [Po] = 20979 ¢
|The probability an ariving customer waits [Pw] or system is busy [Pb] = 97.9021 £
-A'.rerage number of customers being balked per Minut = 0
| Total cost of buzy server per Minut = 50
| Total cost of idle server per Minut = $0
| Total cost of customer waiting per Minut = $0
| Total cost of customer being served per Minut = 50
| Total cost of customer being balked per Minut = $0
| Total queue space cost per Minut = $0
| Total system cost per Minut = 50
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Production companies fall under two opposite types of pressures, as they
seek to store large quantities of products to cover the demand and to
obtain customers satisfaction to increase profits, from one side, and to
store the least possible quantity of products to reduce costs and reduce
customers’ waiting time from the other side. An inventory composite
model with continuous review based on the queue type (M/M/1:
FCFS/o/) is used. Studying the waiting queue by (WINQSB) program, it
was found that the system occupancy rate was (97.9%) and the
unoccupied rate was (2.09) and by solving the composite model using
(LINGO Software), it was found that the costs of mineral water bottles of
the three sizes produced are different, and for the purpose of reducing
costs of the products an algorithms should be used to solve the composite
model and compare its results with the results of the traditional method
for choosing the lowest costs through the model.
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