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An Approximation of the M/G/1 System with Finite
Workload Capacity
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We propose an approximation of the p/G/1 system with finite workload capacity, where those customers
whose admission to the system would increase the workload beyond a prespecified finite capacity limit are not
accepted. Our approximation method is based on the idea that the service time of a customer in the 37/G/1
system can be approximated as the sum of service times of a batch of customers in the /%/4/1 system where
the deterministic service time  is small enough. That is, the original service time is discretized and
approximated by the batch size. We exemplified our method by obtaining the average workload of the a1/1/1
system by means of the 27%/q/1 system, where the batch size is geometric. In addition, the approximate
blocking probabilities of the a7/37/1 and Mm/E,/1 system with finite workload capacities are sought. The
proposed method turns out to give a good approximation, which is compared with a simulation.

Keywords: finite capacity, M/G/1, total rejection, blocking probability

1. A& A3 o) Qe AR 2] Fo] HHE A5 3 4 fole

o 7IA 2 d%ﬂﬂ o] 7HA AL S0l &&= AH| 2 & BT A
4] =2 AP o] A Frahgo] wheh a7 o] AlZ=Flof A g2 %t 5, 1 A A 2Elo] E0]92] RatA " o] B
07 50107 He YA A" Eo] k. o 7|4 Halakol 3 Zﬂzﬂﬂx total rejection) X & o] 2}ar 3tk

AMHZE AqE2FQ] 4 o] e 3t ti71e W 9l FEAE 239 Bee 9
= aAE 7 AT ook & Mu| A o] FS wait) A& Asmussen (2000)2 B R F A =2T}Go] Fopg B olH
g T3 shs Z47ke] Al A7t AEsfor & Aul~ & WY A7]7F GEWSo| AL AHI A I 85
£ 73 S0tk A4S0 7L e & AHl s e g Fakg gol i g EEE =ESH I o
H A7)e] vl A dT ado] =g i 27k AL & B | By ¥ A= vl 7)3te] do
ol AMHl F3t, O A RN FatFe] Feke A7t Bol Wy H o] shtk HZoll Lee and Kinateder
ol M e] 715 FAl B Aol Bl nAS A= (2000 Fold B oln] wAo] 7k w S0l Q& Mul
e F 7 B4R v 30tk A WA, ao] iAo AFEEY wf viE 7)) g ghEeks HEks =35
0] Q= AMH| 9] o] HHE 291 % 2 Ff-ol= th7]A] L, Kim, Bae and Lee (2001)= 12240 7}l S50 Q = AH]
282 a40] 7RA AL E0l e AHIE G I 7FS 2 2ARto] YWEE Y wf whE 717}011 g eHEeks ek
& AT YA A2 S A G o] RES BE TEAT F WA AFXAL BYS /61 Aawd 44
BYE Hotgk] Aol AL M/ G/1 M&Folzt 8kt

O

=
l" {
Mz
e
Gl

o
ln

il

~|
I

M
ey
=
2
=)
3
g
=)
2
u
o TN
o
0
k1
Hx
il
O
-
rz
)
Rl
12
o
N
N
o K

T AR 3 1, 425-791 A7]% Al AHE 1271 Shekuista AFdF ekt Fax ¢ 031-409-2423, e-mail: hursun@hanyang.ac.kr
2003 88 A4 2003 99 AA A,



248

o] AJ2H o] th3}e] Perry, Stadje and Zacks (2001)= AJH] 2
T O] FIFO( Y1) 2 Tt #2 & 7417 A
HE AR WA AE AL 58] AH] 2 AJTto] 4
= g2 El AL o] 59 A}
HE o] &M FAA

Btk ofelgol gk

c

¢
o=
)

iyile]

i
Al
=

o o M=
p

2
2 o
=i
A
g:g
o

o H Jr
—
>

o o HU fHr
o
iR
K
i

T

x =
=

i B g
[
=T
N
i)
—
=
o
ot
in
[
\ﬂ_ﬂﬂl
0,
o
o
=
Ir
=
N,
=
1

N
9,

or I 4y M rx = A
M 2
< ol

fe £ rE o ™ e rfr

¥

re R

o 1 = A & x
=2
o
rr
-z
of
Qo
ofd
=2,
2
rk
o,

-

-z

ol

ru ﬂ![o
>~
>
toly
o
E
> fo
N
rie
)
ro,
o
SN
rlo
f=l
~N
=
o
N
)
)
fl

ul

l

>
ok
> B0

=
[
. 0%
tlo
e

w2 a
r

o
u
(e
td
odlt
o
=
N
oH
2
=2
-
S
©
%0,
=
=
=
>
>
3
©

©,
X
ofr
R
N,
L
!
)
0,
>
[~
W
o
il

» H
Figure 2> 117} 4= 3}
o ZAh oA7|M e Fatrkel Aol e m/G/1 AlEE
= 7] 1A ol Age] e y¥/q/1 NEREE FAS
59 M/ G/1 AEFOA aZo] ZHA] AL S0] 2= A
MX]d/1o0A AFG] A7) xoll Mul2 AL 45
O A sHA "tk

|

o[>
o% o |

oF
St

NN N

s

Figure 1. Workload process.

Figure 2. System size process.
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An Approximation of the M/G/1 System with Finite Workload Capacity

Table 1. Loss probability of az//1 system

p i At @ 2F
AZ=E) ¢/E(S) | E(S)/d | approx. sim. )
10 | 0.1548 10.48
20 | 0.1643 4.99
2 0.1729
40 | 0.1692 2.16
80 | 0.1717 0.71
10 | 0.0781 10.90
20 | 0.0831 519
0.5 3 0.0876
40 | 0.0857 222
80 | 0.0870 0.74
10 | 0.0421 10.08
20 | 0.0451 3.67
4 0.0468
40 | 0.0460 1.75
80 N/A N/A
10 | 0.2042 528
20 | 0.2099 2.64
2 0.21559
40 | 0.2130 1.20
80 | 0.2145 0.51
10 | 0.1349 3.47
20 | 0.1375 151
1 3 0.13958
40 | 0.1389 0.49
80 0.1397 0.09
10 | 0.0994 272
20 | 0.1009 1.19
4 0.10210
40 | 0.1017 0.39
80 N/A N/A
10 | 0.3041 0.93
20 | 03024 0.37
2 0.30127
40 | 03018 0.18
80 | 0.3015 0.08
10 | 0.2687 38
20 | 0.2641 212
2 3 0.25850
40 | 02621 137
80 | 0.2611 0.1
10 | 0.2571 5.24
20 | 02514 3.09
4 0.24364
40 | 0.2487 2.03
80 N/A N/A
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Table 2. Loss probability of s/ £,/1 system
p . o) 2 2}
Az ¢/E(S) | E(S)/d | approx. sim. %)
10 0.1566 1.60
20 0.1576 0.97
2 0.15914
40 0.1582 0.59
80 0.1586 0.34
10 0.0693 5.96
20 0.0678 3.67
0.5 3 0.06540
40 0.0671 2.60
80 0.0668 2.14
10 0.0329 10.92
20 0.0315 6.20
4 0.02966
40 0.0308 3.84
80 0.0304 2.49
10 0.2396 3.81
20 0.2354 1.99
2 0.23080
40 0.2334 1.13
80 0.2325 0.74
10 0.1611 9.92
20 0.1545 5.42
1 3 0.14656
40 0.1513 3.23
80 0.1497 2.14
10 0.1226 15.75
20 0.1153 8.86
4 0.10592
40 0.1118 5.55
80 0.1100 3.85
10 0.3885 6.66
20 0.3777 3.69
2 0.36425
40 0.3723 2.21
80 0.3696 1.47
10 0.3580 9.49
20 0.3447 5.42
2 3 0.32698
40 0.3379 3.34
80 0.3345 2.30
10 0.3504 10.36
20 0.3361 5.85
4 0.31752
40 0.3289 3.58
80 0.3253 2.45
=, | sim. —approx. |
T et = i x100(%)
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