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Abstract. Priority queuing models have a wide range of apitin in computer network
system. In this paper the performance measuresizalyfpriority queuing model are
computed using L- R method. L -R method is convetngmd flexible compared to other
methods. Numerical illustration is given to chelak validity of the proposed method.
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1. Introduction
Queuing models play an indispensable role for aapatanning in practical situations.
In today’s networking environment, queuing models hasically relevant to service
organizations and suggest ways and means to impghevefficiency of the service. A
gueue provides service at different alternativeshenbasis of first-in-first out, last come
first served, random selection and priority setatti

An efficient priority scheme is of egt importance in the design and
construction of telecommunication networks. We dsc and analyze the priority
discipline fuzzy queuing model in two cases: nmipty discipline, preemption priority
by L- R Method. In a preemptive priority queue,ed@ment with higher priority is served
before an element with lower priority is alreadggent in the service when the higher
element arrives to the system. The order of theesnin the queue may change according
to the priority scheme.

In fuzzy logic literature, fuzzy queueae axtensively studied by researchers like Li
and Lee [1], Buckley [16], Negi and Lee [2], Kacakt[8], Chen [8] have analyzed fuzzy
gueues using Zadeh’s extension principle, RithaRoldert [15] analyzed fuzzy queues
using DSW Algorithm, Ritha and Menon [11]. In thgaper, L-R fuzzy number,
arithmetic of L-R fuzzy numbers and triangular yzmumber concepts are utilized for
analysis of priority queuing models.

2. Preliminaries

L-R fuzzy number: A fuzzy numberM is said L-R fuzzy number if only if there exists
three real numbers m, a>0, b>a and two positivetimaous and decreasing functions L
and R, from R to [0,1], such that
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L(O)=R(0)=1
L(1)=0,L(x)>0
R(1) =0, R(x) > 0,

(L (?) if xe [m—a,m]
1 (x) :< R (?) if xe [m,m+ b]
" otherwise

The L-R representation of the fuzzy numbéis M=(m,al r where m is called the
mean/ mode/ modal value &, a and b are the left spread and right spreatl of

Arithmetic of L-R fuzzy numbers:
Suppose there are two L-R fuzzy numbers of the sgpedl/ = ( m, a, b)LRand

N = (n,c,o}LRthen

1. M+ N =<m+n, a+c, b+dL>R

2 1\71—1V:<m-n,a+d,b+c;

3. M .N =<mn, mc+na-ac , md+nb+bd>

4 Z _{mab)ir _ <E md a adLR me_ 2+ bc >
N  (ncd)r n' nn+td) n nn+d)’ n(n-c) n nn-of,p

Triangular fuzzy numbers:
A fuzzy numberd is said to be triangular fuzzy number if and oifil{here exists three

real numbers a<b<c such that:

(%) ifasxs<b
nu(x) = (%) ifb<x<c
Lo otherwise
Denoted byd = (a/b/c) ord = (a, b, ¢)
Remark: A triangular fuzzy numbed = (a/ b/c) is always an L-R fuzzy number.
In L-R representation,
A =(al blc) =< b, b-a, c-bL; for L(x) = R (x) = max (0, 1-x)
Thefollowing notations ar e used:
A: Fuzzy rate of arrival

i : Fuzzy rate of service
C : Average total cost of inactivity when there @spriority discipline
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C': Average total cost of inactivity when there is@mption priority

Fuzzy priority queues.
Fuzzy priority queues are based on the conceptiz#yf set theory. Consider a priority
queuing system with single server, infinite callipgpulation in which arrival rate i%
and service rate &
We establish the priority discipline fuzzy queumgdel using L-R technique for

two cases:

0] No priority discipline

(i) Preemption priority discipline

() No priority queuing model:

Average total cost of inactivity when there is mimpty discipline
1

C = (61/11+C~2/12)W with W :ﬁ
(b) Preemption priority queuing model:

Average total cost of inactivity when there is pngdion priority

5, A o A5 —i 1

c' = Cl/11W1+C2/12W2 w ai HE( -0, .

1 A2
wheres =— , wherec == ando =0
1 M 2 u 3

L-R method description:
Let the arrival rate and service rate be triangfulazy numbers such that

A :(}\.1/}\.2/}\43) andji = (ul /}12/;13)

C =(C IC IC =<C,C-C,C —C >
1 11 12 13 12 12 11 13

12 LR

c=(C/c/Ic =<Cc,C-C,C-C>
2 21 22° 23 2 "2 21 23 22 IR

X =0 N )= k>
1 11 12 1 12 12 11 13 12 LR

=00 p )= % Sk >
2 21 22 2 22 22 21 23 22 L

R
A= 00 W)= DAk, h >
1 2 3 2 2 1 3 2 LR

A=) =< p—sp > o

Thecost of inactivity when thereisno priority disciplineisgiven as.

CL+C 2y
gp—2

¢ =
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-A > C

- ’ ’
11 13 12 LR +< 22
ALANA >
21 32 22

<C12 'Cz_c1'C3_Cz >LR )\12')\12
ézz ) 621 ! éz 3_622>LR< <Azz ! 7\22 ) LR

<|J2 'pz_ ul'pa_uz >LR ; <)\z '7\2_7\1'7\3_)\2 >LR

([C177\17+ C77 )\77] [uq_u7 +)\7 _7\1] + C177\17_ C11 7\11 + ¢ 22)\77_ C71 )\71 _\
| (uz 77\2)( H, ,7\1 u2_7\2 |
SLZA'LZ-'-_CHAE { C1 'J}\’I'J 7C'I'I A'I'I-'-C')'JA')')_C')'IA')'I }
oA ‘
ro L H AR A J
CA-CA+C A -CA
[CA +C AJ[U-p+A-A] 1313 1212 2323 22
12 12 22 22 2 1 3 2 + 55
CARNG LS b, A,
[C‘IQA‘I Q-C‘l 7A1 7+C71A72-C77A77] [u'l-u‘l +AQ _A'l]}
+ (uz -7\2)( ul»)\S)

The lower and upper bound of N are N; - N, and N; +N3. Notingm =N ,N= N; - N, ,
1

V=N, +Ns.

Thecost of inactivity for Preemptive priority queuing model isgiven as.
wherel; = (Wi1/W1p/Wig = <Wip, Wip — Wy, Wis—Wi> r and
W2= (Wa1 /W2 /Was) = <Wap, Wap — Wy, Woz—Woo> 15

C= <Ch2,Ciohz - Crir11,Cighaz - Crohao>r< Wap, Wio — Why, Wi Wi +
< Coohoz, Coohor — Goiho1,Coghos — Goohon >1r< Wap, Wop — Who1, Wag - Wap> g

C= < CGhaWop+ Coohp2W25 CiohaW 1z - Ciaha1 Wag + Coohoo Waz - CorAoiWo,
Ci3MaWiz — Cohi2Wi24 CoghosWaz — Gohpo Woo> 1k

Let usillustrate the above model with an example:

No priority discipline fuzzy queuing model are givevith their fuzzy arrival rates and
service rates with their costs

1 =(44 /45 /46) = < 45,1, lzand ji = (47/48/49) = < 48,1,1»

1, = (34/35/36) = <35,1, 4% andl, = (32/33/34) = <33,1,1»

C; = (41/42/43) = <42,1,3zandC, = (37/38/39) = <38, 1, 1x
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The cost of inactivity is given as
C = <908, 392, 19667
On simplification,
Modal value = 908, Left spread= 392, Right spred®66
From the above calculation, we consider the valoes, ji, 1;, 1,,C;, C, with
Wi= (44/45/46) =<45,1,1% and W, = (47/48/49) = <48, 1, 1»
The cost of inactivity for non-preemptive priorftyzzy queue model is obtained as
C’ =<126342,9358, 984Q »

6. Conclusion

In this paper, we have analyzed fuzzy priority ey L-R Method, based on L-R

fuzzy numbers, L-R fuzzy arithmetic using the cquicef triangular fuzzy numbers.

Fuzzy concept gives more appropriate result whempewed with crisp results. L-R

Method is short, flexible, convenient and approxinanethod for best explanatory

results. L-R Method helps in further research wéok evaluation of fuzzy queuing

operating system.
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