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Abstract This study focuses on an M/M/1 queue with an attached continuous-type
inventory. The customers arrive into the system according to the Poisson process, and are
served in their arrival order; i.e., first-come-first-served. The service times are assumed to be
independent and identically distributed exponential random variable. At a service completion
epoch, the customer consumes a random amount of inventory. The inventory is controlled by the
traditional (s, S)-inventory policy with a generally distributed lead time. A customer that arrives
during a stock-out period assumed to be lost. For the number of customers and the inventory
size, we derive a product-form stationary joint probability distribution and provide some
numerical examples. Besides, an operational strategy for the inventory that minimizes the
long—term cost will also be discussed.

Key Words : Queueing Model, Inventory Model, (s,S)-inventory Control, Lost-sales,
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Analysis of An M/M/1 Queue with an Attached Continuous-type (s,S)-inventory
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Table 1 Distributions and Parameters for Virtual o7 H]-8-d
Systems 7} 7} H] &
e : o1 7 o}
Distribution Mean  Variance - o ToE
Stock Erlang 5 25/2 o] # &
Requirement H Exp. 5 25 3t =
Erlang 8 32 o 3
Lead Time V Exp. 8 64 -
2wl
H.E. 8 128 A AR el A RS
Table 29 A
.oHeMA 1 7bssk AR 2

CH:]., 00:50, CL:500, CD:E)O, C”/:3

o HLAA 2
e =1, 0o =500, ¢; =500, cp=50, ey =3 "L
{F [N
¢« H| AR
1e44 3 Ednia=s

cg =25, co =50, ¢, =500, cp =50, cy=3 ololo| = Y

IR E I il

g =1, ¢o=50, ¢, =1000, cp =50, cy =3 4 g o
Ae Aow =

o (s,8) 2 aF Hee 25d
sto] A 2]shH Table 29 %
HZHY o
= Ro A =
A Z Holth AH, FEA|

% 5’9} 570 Aol7k Z7t

e

3 AE

229 wFol 7
ergront HeAlzh

Table 2 Optimal Values for Virtual Systems under Various Cost Coefficient Settings

Cost Dist. of Dist. of % % Optimal %
setting H v 8 S Cost S s
Erlang 21.424 27.868 40.611 6.444
Erlang Exp. 19.979 31.018 43.768 11.040
1 HE. 14.895 34.261 47.011 19.366
Erlang 21.723 28.170 42.170 6.651
Exp. Exp. 19.723 30.903 44.903 11.180
HE. 11.590 34.547 48.547 22.958
Erlang 12.117 44.406 57.156 32.289
Erlang Exp. 10.701 45.927 58.677 35.226
9 HE. 8.201 47.213 59.963 39.011
Erlang 11.420 43.975 57.975 32.555
Exp. Exp. 9.911 45.267 59.267 35.355
HE. 6.378 46.557 60.557 40.179
Erlang 10.400 10.809 80.540 0.410
Erlang Exp. 6.266 11.171 83.561 4.904
3 HE. 2.915 11.460 85.056 8.545
Erlang 9.327 9.327 80.430 0.000
Exp. Exp. 4.777 9.777 82.884 5.000
HE. 0.781 9.985 83.923 9.204
Erlang 28.386 34.254 46.991 5.868
Erlang Exp. 28.454 39.494 52.243 11.039
4 HE. 22.998 46.217 58.967 23.219
Erlang 29.504 35.517 49517 6.013
Exp. Exp. 28.989 40.169 61.608 11.180
HE. 19.815 47.608 61.608 21.7192
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