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Abstract:
The aim of this Study is to explain the role of the waiting Queue models in evaluating the production
system and finding solutions to the problems that the system suffers in the organization. The study is
limited by reaching the optimal number of service channels that reduce waiting time, The Study
concluded that the best possible number of service channels is two channels rather than one
channel, resulting in a low waiting queue on the one hand and lower overall costs on the other. The
study recommended the need to work in various quantitative methods, and waiting queue models
are one of the most important methods used in quantitative analysis techniques.

Keywords : waiting queue models, service channels, quantitative methods.
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Humber of servers 1
Service rate [per server per hour] 4

Customer armival rate [per hour]

Queue capacity [maximum waiting space]

Customer population

Busy zerver cost per hour

Idle server cost per hour

Customer waiting cost per hour

Customer being served cost per hour

Co=st of customer being balked

Unit queue capacity cost
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04-20-2019 Performance Meazure | Result
1 From Formula
2 Customer arrival rate [lambda] per hour = 3.0000
3 Service rate per server [mu] per hour = 4 0000
4 Owerall spstem effective arrival rate per hour = 3.0000
L] Owerall system effective service rate per hour = 30000
B Owerall sypstem utilization = F5. 0000
F Average number of customers in the sypstem [L] = 2.0000
8 Awverage number of customers in the queue [Lqg] = 2.2500
a9 Awverage number of customers in the queue for a busy system [Lb] = 30000
10 Awerage time customer spends in the spstem W] = 1.0000 hours
11 Awverage time customer spends in the queue [Wql = 0.7500 hours
12 Awverage time customer spends in the queue for a busy system [Wh] = 10000 hours
13 The probability that all servers are idle [Fo] = 25,0000 %
14 The probability an arriving customer waits [Pw] or system is busy [Pb) = F5. 0000
15 Awverage number of customers being balked per hour = 1]
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 gueue space cost per hour = $0
22 Total spstem cost per hour = $0
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04-Z20-20139 FPerformance Measure Result
1 e From Formula
2 Customer arrival rate [lambdal per hour = e i lninln}
= Service rate per server [mu] per hour = 4 oo
4 Owerall system effective amwal rate per hour = I.0000
5 Owerall system effective service rate per hour = 30000
[ Owerall spstem utilization = FF. 5000 ==
ra Awerage number of customers in the spstem [L] = o.8727F
] Awverage number of customers in the gueue [Lg] = o12z2r
a9 Awverage number of customers in the queue for a busy system [Lb] = o_s000
10 Awerage time customer spends in the spstem W] = 02909 hours
11 Awverage time customer spends in the gueue Waqgl = 0.0409 hours
12 Awverage ime customer spends in the gqueue for a busy system Wh] = 02000 howurs
13 T he probability that all servers are idle [Po] = 45 4545 2
14 T he probability an arriwing customer waits [Pw] or sypstem is busy [Ph] = 20 4545 3
15 Awerage number of customers being balked per hour = [1]
16 Total cost of busy server per hour = 0
17 T otal cost of idle server per hour = 30
18 T otal 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 = 30
22 Total spstem cost per hour = 0

(Win st) @L'va lea):r.a JM:' R .)..L;al‘

alladl e Bolanadl d o ami dadl ziseld el eplie zhgia) am

Ll Loyas Jolay Lo 6l (Ls=0.87) alladdl § wlisLadl sue Juas Wi ( P=37.5%) S

@ oli>ladl sue Juas o LS(M/M/1) Jg¥) Dl d5lae Uandl JI5 Jldlg 8usly

SUanl w8y (asy Led Lol sgallall § HUan) azgy ¥ 4l 61 (L=0.1227) HUan¥ Capo
317




529 32,33 17.5 Cylayle 6T (Ws=0.2909) Aoy Joxew wad allaidl 3 olim Lidl 4y )
sl (Wg=0.0409) Lyl Houlls § 8ol Lawsiay Blaty Losd ol galud! a5l Aylae J3T
A3,852.45 golun e

cdgg (A=3 delu/ Wil )bz Lidl Jgumg Jutae 8 Has cilgid e 3929 W (§ Lo
& paall o JLals psdi delegeBusloll el sLal o P=4 delu/ Aaus) Zoasd)l Juas
10 e Calizes sl salell malindl

(M/M/3) GS}Q.L" elal obsliae CL"”"-".""! :(11) PE]) BPRES(

04-20-2019 Performance Measure Res=sult
1 = From Formula
E Customer arrival rate [lambda) per hour — 30000
3 Service rate per server (mul) per hour — 4_0000
4 Owerall spstem effective arrival rate per hour — 3 0000
5 Owerall spstem effective service rate per hour — Z.0000
& Owerall spstem utilization — 25.0000 X%
7 Awerage number of customers in the spstem (L] = 07647
8 Awerage number of customers in the gueue [Lgl = 00147
=] Awverage number of customers in the queue For a busy spstem [(Lb) = 0_3333
10 Average time customer spends in the system W) — 0.2549 hours
11 Awverage time customer spends in the queue [Wwal — 0.0049 hours
1z Awerage time customer spends in the queus for a busy system (Wbl — 0.1111 hours
13 The probability that all servers are idle (Pol — 47.0588 =
14 The probability an arriving customer waits (Pw] or spstem is busy [(Pb) — 44118 %
s Awerage number of customers being balked per hour — o
16 Total cost of busy server per hour — s0
k4 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
Z0 Total cost of customer being balked per hour — 0
21 Total queue space cost per hour — 0
= Total system cost per hour — s0
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04-20-2019 Performance Measure Result

1 From Formula

Customer armmval rate [lambda] per hour = 3.0000
3 Service rate per server [mu] per hour = 4 0000
4 Owerall system effective arrival rate per hour = 3.0000
5 Owerall system effective service rate per hour = 3.0000
[ Owerall spstem utilization = 18.7500
7 Average number of customers in the spstem [L] = 0.7518
a8 Average number of customers in the queue [Lg] = 0.0018
3 Average number of customers in the queue for a busy system [Lb] = 0.2308
10 Average time customer spends in the system W) = 0.2506 hours
11 Average time customer spends in the queue [Wq] = 00006 hours
12 Average time customer spends in the queue for a busy system [Wb] = 00769 hours
13 The probability that all servers are idle [Po] = 47,2191 %=
14 The probability an arriving customer waits [Pw]) or system iz busy [Ph] = 0.7662 X
15 Average number of customers being balked per hour = o
16 Total cost of busy server per hour = 30
17 Total cost of idle server per hour = 30
18 Total cost of customer waiting per hour = 30
19 Total cost of customer being served per hour = 30
20 Total cost of customer being balked per hour = 30
21 Total queue space cost per hour = 30
22 Total spstem cost per hour = 30
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