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Abstract
In this paper, M, /M /c queuing model with heterogeneous arrival, single vacation

and breakdown under Neutrosophic hypersoft environment is analyzed. Customer’s arriving in a
varied arrival rate is referred to be heterogeneous arrival. Server may become unavailable once for
a random period of time is single vacation queuing system. Server may fail at times while serving
customers is termed as breakdown. The basic parameters of the model are considered
neutrosophic. Here, the steady state equations of the described model are derived. And
performance measures and mean system size are calculated.

Keywords: Heterogeneous arrival, Single Vacation, Breakdown, Bi-level threshold,
Performance Measures.

1. Introduction

A Mathematical study of queues or waiting in lines was developed by Erlang in the year
1909 is defined to be queuing which plays a significant role in almost all-fields. Finding the
number of customers in queue and system and the waiting time of customers in both queue and
system are the basic components of queuing theory given by Shortle and Thompson [32]. It was
developed to increase the profit of the organizations by providing efficient service without making
the customers wait longer. Queuing parameters include arrival and service rate respectively. In
addition to this, a server may undergo various conditions and operations. A server may go through
vacation in a mean amount of time. That is, a server may leave the system for a random period of
time. Shweta U [20] analyzed queuing system with vacations in the year 2016. When the service
begins, the service mechanism in subject to breakdown which occur at a constant rate. The service
mechanism then goes through repair process of random duration. The performance of the system
may be heavily affected by the server breakdowns and limited repair capacity. A vacation queuing
model with service breakdowns are given by William Gray, Patrick Wang and Scott [33]. Also,
Customers arrive in a varied arrival rate is termed to be Heterogeneous arrival. Heterogeneous
batch arrival queue with server startup and breakdown are analyzed by Ke and Wang [8]. Yechiali
and Naor [34] analyzed some problems on Heterogeneous arrivals and services.

Here, in this paper, a multi-server queuing model with heterogeneous arrival, single
vacation and breakdown are studied. Its considered that the arrival rate takes three quantities
&;, 1 = 1,2,3 which signify the probability of arriving customers during idle, busy and breakdown
state respectively. This queuing system follows bi-level control (m,c) policy. Chuan Ke [6]
explained the Bi-level control for batch arrival queues with early startup and unreliable server.
Julia Rose Mary, Afthab Begum and Jemila Parveen [5] gave the Bi-level threshold policy of
M*/(G4, Gy, queue with early setup and single vacation. Afthab Begum and Yasotha [1] put

forward the Bi-level Control Policy for Mfgm,N)/M/l/BD/SV Queuing system under Restricted

Admissibility. This defines that whenever the system returns from vacation, if it finds m
customers, then the server immediately starts the setup operation. And after the setup period, if the
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queue length is c, the server begins the service to the customers. Or else, the server remains idle for
both the cases. Queuing with breakdowns was given by K. Thiruvengadam [31] in the year 1963. S
Chakravarthy and Shruti RK [30] studied queuing model with server breakdown, repair, vacations
and backup server.

Classical Queuing theory is used in case where the parameters such as arrival and
departure rates are precise and clear assumptions. However, when information about the existing
system is unreliable, are forced to replace randomness with uncertainty in a possibilistic way.
Applying fuzzy logic to queuing theory makes solution for imprecise cases or uncertainty in
parameters of queuing system and the Fuzzy logic was firstly introduced by Zadeh in 1965 [35].
Fuzzy queuing models have been considered by Prade [19], Liand Lee [9], Negi [16] and Lee, Kao
et al. [7], Pardo and Fuente [18]. Fuzzy approaches to queuing modeling provide a flexible and
appropriate way to deal with uncertainty in such problems. This approach in regarding queue
performance eliminates problems of estimation under uncertainty. Rather than crisp queues, fuzzy
queues are much more sensible in many real circumstances.

Neutrosophic Philosophy in queuing deals with situations in which the parameters of
queues are not accurate. Neutrosophic logic which is a generalization of fuzzy logic and
intuitionistic fuzzy logic [24, 25, 26, 27] was introduced by Florentin Smarandache in the year
1995. This deals with indeterminacy data realistic and understandable which gives efficient
outcomes [21, 22, 23, 28, 29]. The queuing system is said to be a neutrosophic queue if its
parameters are neutrosophic numbers i.e. average rate of customers entering the queuing system A
and the average rate of customers being served u are neutrosophic numbers.An event is said to
occur in varied state as (t) truth, (i) indeterminacy and (f) false, where t, i, f are real values ranges
from T, I, F -]70, 1*[ with no restriction on the sum t + i+ f. Thatis, ~0<T+I[+F <
37,

Here, we consider Neutrosophic hypersoft set. Neutrosophic hypersoft set is a real
extension of Neutrosophic soft set. This set is observed to enhance the uncertainty in a more
precise mode. The arrival and service rates are completely neutrosophic hypersoft denoted as Ay
and uy. We find the probabilities of Vacation, Setup, Buildup, Dormant, Busy and in Breakdown
state in Neutrosophic hypersoft condition. The parameters applied in certain probabilities are
marked neutrosophic. Moreover the probability generating functions of the respective
probabilities are defined. This neutrosophic hypersoft set is used as it conceptualize the
parameterized family which deals with the sub-attributes to accurately access the deficiencies and
uncertainties.

Patro with Smarandache [17] discussed more problems and solutions on Neutrosophic
Statistical Distribution. Bisher Zeina [13, 14] studied Erlang Service Queuing Model and
Event-Based Queuing Model on Neutrosophic basis in the year 2020. Bisher Zeina [10, 11]
studied the M/M/1 Queue’s Performance measures on fuzzy environment and Neutrosophic
concept of M/M/1, M/M/c, M/M/1/b Queuing system with Interval-valued neutrosophic sets in the
year 2020. Also in the year 2021, Mohamed Bisher Zeina [12] analyzed Single Valued
Neutrosophic M/M/1 Queue in Linguistic terms. Bhupender Singh Som and Sunny Seth [3, 4]
developed M/M/c queuing system with encouraged arrivals with N number of customers and
Queuing system with Encouraged arrivals, Impatient customers and Retention of Impatient
Customers in the year 2018. Ajay and Joseline C [2] discussed Neutrosophic Hypersoft
Topological Spaces in the year 2021. M Saeed, AU Rahman and M Arshad [15] studied some
operations and products of Neutrosophic hypersoft graphs.

Using these analyzed study, we define M, .y/M/c queuing model in Neutrosophic
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hyperset environment. Also there occurs vacation and server breakdown. We deduce the steady
state equations and find probabilities of the respective states and its performance measures.

2. Model Description

1. Consider a multi-server queuing system with heterogeneous arrival rate Ay, as the
customers arrive in varied arrival rate. A random variable X, denotes the size with the probability
of having k customers, that is, Pr(Xy = K) = g, where k=1,2,3,.. This represents the probability
of k units of heterogeneous arrival in an immeasurable interval (¢,t + [1) whichis Ag,h + O(h).

2. Not every arriving customers are permitted to join the system at any time. The
probability differs based on the system state which contains three classification specifically idle
(buildup, setup, dormant and vacation) or busy or breakdown period.

(@) 61(0 < 6; < 1) - probability that a arriving customer is allowed to join the
system when the server is idle.

(b) 6,(0 < 6, < 1) - probability that a arriving customer joins the system when
the server is busy.

(c) 65(0 < 85 < 1) - probability that a arriving customer joins the system during
the breakdown period.

3. People entering and joining the system makeup a multiple waiting queue according
to their arrivals. They are lined in a First Come First Served (FCFS) manner.

4. Whenever the system is vacant, the cycle starts. The server becomes inactive and
quit the system for a vacation of random length V with a parameter ¢y .

5. Following the vacation, the server starts the setup operation immediately if it finds
m or more number of customers in the system. If not, the server goes on in an idle state until the
system size attains the minimum of m customers in the system. And then the system start its setup
work (i.e.)the single vacation policy is endorsed.

6. The duration which the server remains idle in the system prior to the
commencement of setup work is called Buildup period. The setup time has the mean 1/ay.

7. Atthe end of the setup period, the system waits for the queue size to attain at the
minimum of ¢ customers to begin the service. If the queue size reaches ¢ or more customers in the
system, the server begins the service freely. The service time of each customers is independent and
if each random variable has the same probability distribution as the other and are all mutually
independent random variable with exponential distribution of (1 — e #nt),

8. The server tends to breakdowns at any moment while operating with Poisson rate
ay. Whenever the system breaks, the server is directed to put right straightaway at a restore space
where the restore time is an independent and identically distributed random variable B, following
an exponential distribution (1 — e An?),

9. During server breakdown, the customer who is being served at that time joins the
beginning of the waiting line. Once the server returns form the restore space, the server restarts the
service to the impending customers. This process prevails up until the system becomes empty
again.

10. This way, a cycle is formed constituting idle period and completion period.
Where completion period comprises of the sum of busy period and the breakdown period. And
vacation period, buildup period, setup period and dormant period altogether mean an idle period.

11. The initial threshold m is used to control the origin of a setup operation, and the
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next threshold c is used to control the starting condition of service. Also, it is supposed that all the
stochastic procedure involved in the model are independent of each other.

12. In this model, Neutrosophic Hypersoft set is utilized. The notion of neutrosophic
hypersoft set is a parameterized extraction that deals with the sub attributes of the parameters.
Neutrosophic hypersoft set is a proper extension of Neutrosophic set to accurately estimate the
insufficiencies and unpredictabilities in decision making.

Let U be the Universal set and P(U) denote the power set of U. Consider e?,e?,e3,...e"
for n > 1 be n well defined attributes, whose corresponding attribute values are respectively the
set E1,E? E3,...E™ with E‘nE/ =® for i #j and i,j € {1,2,3,...n}, and their relation
El X E?2 X E3 x...E™ = $, then the pair (F,$) is said to be Neutrosophic hypersoft set (NHSS)
over U where

F:E' X E? X E3%x...E" - P(U) and
FE'XE?XE3X...E") ={<x,T(1($),1(($)),F(1($)) > x € U}
where T - membership value of truthiness
| - membership value of indeterminacy
F - membership value of falsity
such that T,1,F:U - [0,1]
also 0 < T(D($) +I1(T($)) + F(T($)) <3
This model is denoted as N, My, ¢y/NyM/c/BD/SV.

where BD - Breakdown

SV - Single Vacation.

The below mentioned notations are used to write the steady state equations.

m,C : Bi-level thresholds

Ay, : Heterogeneous arrival rate

Xy : Random Variable

Pr(Xy =k) gk =1)

Xy (2) : Y-, gk z" the probability generating function of X, .
6;;1=1,2,3 : The probability that the arriving customer is allowed

to join the system while the server is idle (buildup,
setup, dormant and vacation), busy and in breakdown
state respectively.
Un, En, oy and By : The parameter of the exponential distributions of the
random variables for service time (Sy), vacation time
(Vy), setup time (Dy) and repair time (Bg).
Vn(0), Dy(6) and Bs(6) : For an exponentially distributed random variable Y
with rate parameter A, its the Laplace-Stieltjes
transformation is

_ _EN _ _ B
Vu(6) = 25, Du(8) = ;75 and Bs(6) = 7
Qy(0,1,2,3,4and 5)  : Accordingly as the system is in vacation, buildup,
setup, dormant, busy and in breakdown state

respectively.

3. System Size Distribution
The steady state equation for N, M, .,/N,M/c with heterogeneous arrival, Breakdown
and Single vacation can be written as
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(/11v1 + EN)QNO = UnPy,
(An, + €x)Qn, = Ay, Xie=1 O, Jisn =1
ANlRNO = exQy,
An, Ry, = €nQn, + Ay, D=1 Ry, ,gis1<n<m-1

(ANl + O—N)DNm = ANl 21]?:1 RNm—kgk + ENQNm

1)
(2)
(3)
(4)
()

(A, + GN)DNn = ANy YR -n-m+1 Ry, 9kt An, Yot Dy, .9k + enQninz=zm+1 (6)

/11v1 Un,, = onDy,,
An,Un, = oxDy, + Ay, 25T Uy, Gom+1<n<c-1
(ANZ +uy + aN)PNl = :BNBNl + 2y Py,
(An, + nuy + ay)Py, = ByBy, +nuyPy,,, + Ay, oty Py, ,gx;2<n<c-—1

()LNZ +cuy + aN)PNn = :BNBNn + C'uNPNn+1 + ){NZ 21’3;% PNn—kgk
+onDy, + Ay, Zk=n-c+1 Un,_Gron = ¢

(AN3 + By)By, = ayPy,

(AN3 + Bn)By, = ayPy, + Ay, X721 By, Gisn = 2

The following partial probability generating functions of Ry ,Dy_ ,Uy_ ,Py, and By,

defined to obtain the system size distribution of the model.
Ry(2) = X056 Rn,z"Dy(2) = Xy—im Dy, 2"
Uy (2) = X52m Uy, 2" Py(2) = Xp=1 NPy, 2"
Qn(2) = Xn=o QNnZnBN(Z) = Yin=1 BNnZn

Now, adding equations (1) and (2), implies
(An, + en)Qn, + (An, + €n) Xn=1 On, 2" = UnPn, + Ay, 2k1 Zn=1 Qn,_ Ik Z"

_ UNPN,
Qw(2) = [An, (1-Xn(2))+en]

Let us take, Wi, (2) = Ay, (1 — Xy (2));i = 1,2,3
which implies,

__ kNPNy
On(2) = W1\11X(Z)+6N

(7)
(8)
(9)

(10)

(11)
(12)

(13)
are

(14)

(15)

Suppose that the a,, denotes the probability the n customers arrive during a single vacation then,

e Ay t)!
w=] 3 it 1 g avy o
0 i=0

i!
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which gives VN(WX (2)) = DX apz"™

Ve (Wi (2)) = P [By Laplace-Stieltje’s transformation]
€nQn, = UnPn, AN, (16)
Therefore,
Qn(2) = i Py, [AAE) a7
Adding equation (3) and (4)
A, Ry (2) = ey X050 Quy 2™ + Ay, X0 2" Xkica Ry G ————————— (4)

From eq(5) and (6),
(An, + on) Lr=m Dy, z" =
ANy Ziw=m 2" Xk=n-m+1 BNy Gk + ANy Zi=ms1 2" 2k=1" D, _. 9k
tey Lnem Qn2" ————————— (B)
Adding (A) and (B),
ANlRN (Z) + (/11v1 + on) Xn=m DNnZn =
en Xmeo Qu, 2" + Ay, Xni 2" Xk_y Ry, Gk
+ A, Lnem 2" Xk=n-m+1 RN, _ 9k T ANy 2keme1 2" 2k=1 Dn,_, 9k +
€N Lm=m QNnZn

_wil
Dy (z) = NWDWE@RY ()

[Wx (2)+on]
unP N N Wy (Z)R
Du(2) =S54 Dy (W () Vi (W () — M2 (18)
N UNPN,
©n
_ 1-DyWx ()] [+ rar1 _ Wx(2)Ry(2)
Du(2) = P, [FEE v i (2)) — ) (19)

Since, hy = f0°° p e’lNlt%gg)dDN(t) gives the probability that k customers arrive
during a setup period,

Dy(Wy (2)) = = ko hyz* (20)

o +W1(z)
Remark
1. my, =1my, = k=1 TN, 19k

2. Yy, = ay,, Yy, = Xl ay, Ty, (1<n<m-—1)

By using equations (3), (4), (17) and Remark 2, it can be be shown by recursion that
An, Ry, = UnPy, Yy, 0 =n<m-—1
Thus,
Ry(2) = .uNPNl (1//1N1) Y= len = HNPNlle(Z) (21)

where Yy (2) = (1/4y,) Xn<o l/)Nn
Remark For O<n<m—1

1. X ¢N gn | = Xiso ON,TN, _;

2. ay, + =0 1/szl-gn—i =Yy,
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k=1 Ii¥n,_, = k=1 9k [Z?;ok aNiT[Nn_k_i]

— \yn-1
- Zk: aNkT[Nn_k

Hence,
ay, + 210 Wn,Gn-i = Zh=o AN, TTN,_, = U,
Eq (20) can be written as,
Du(2) = s P, [ A (3 W () — W (2 ()] 22)
(Or)
Dy(z) = MZVM Dy (Wy (@) [Vy Wy (2)) — Wy (2)Pn (2)] (23)

Adding Equation (12) and (13),
(An, + Bn)[Bw, + By, ] = ay[Py, + Py, ]+ Ay, 2521 Bn,_ 9k

By(z) = Z—ng(W;? (2))Pn(2) (24)
From (7), (8), (9), (10) and (11),
Ay, Un(2) + Ay, + uy(n +c + 1) + ay)Py(z) = ByBy(2) + oyDy(2) +
)lwl Uy (2)Xy(2)
+An, Xn(2)Py(2) + ”Z_N [PN(Z) - Ple] (25)
Substituting for Dy (z) and By (z) fromeq (24) and (25),
Py(2)[z(W¢ (2) + ay[1 — Bs(WZ (2)D + uy(n + ¢ + 1)(z — 1)]

= 2P | DR W3 (2)) = 1] = WE (D) [DR W )y 2) + ;’%ﬂ (26)

Remark
1L [Vy(WR(2) = Wy (@D)¥n(2)] = Zi-m Gn, 2"

2. Dy(Wy () [Va(Wy (2)) = Wi (DN (2)] = Ziim 2" Biem Gihyi
Using eq (7) and (8),
An,Un,, + Ay, Uy, = onDy,, + OnDn,+ay, Yk=1 Un,_ .9k

/11\]1 UNn = O-NDNm + O-NDNn

ﬂNlUNn = Oy Z;{lzm DNkT[Nn_k(m <n<c-— 1)
where Dy, = co-efficient of z* in Dy (z
; P
= (“™) co-efficient of z* in Dy (W} (2))[Vi (Wi (2)) — Wi (2)¥ (2)]

ON

(M::VN_1> i“m Cnha—i  [from Remark 2]
ANI UNn = nuNPNl ¢Is\‘ln

where
4)15(/,1 = Dk=m TNk Zi“:m {nPi—i (27)

_ -k
= Yk=m Ny 2o hiT[Nn_ki
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1 ¢Nn
=m
Ang

i.e. Uy(2) = pnPy, 25
Uy(z) = HNPN1¢1§1(Z)
Substituting Uy (2) in equation (27),
Py(2)[z(W¢ (2) + ay[1 — Bs(WE (2)D + uy(n + ¢ + 1)(z = 1]

=~z Py, W3 (2) [[ LAUHEBUED) Dy W () + ()| (29)

Thus the total probability generating function (PGF) Py o (@) IS given by,

P (@) = Pu,(2) + Py(2) + By(2)
where Py, (z) = PGF of the system size when the server is idle.

= Qn(2) + Ry(2) + Dy(2) + Uy(2)
By adding, (18), (22), (23), and (28)

1-Vy(Wx (2)
= UyPy, [szlr/Xl—(;()Z] + un Py, YN (2)

1w Py, [ (17 W3 (29) = WE ()] + P, $3(2)

= Py, (2) = unPy, In,(2)
where

Iy, () = [[FAEED] o [SBRORE 170 7 () - W (2 ()]

+n(2) + $R(2)]

Iy, (7) = [FRRCEEVECEE) 4 p (2 (2) + B3(2)|
Using eq (25)
Pu(2) + Bu(2) = Pu(2) |1+ 2 B3 (W3 (2))]

Substituting for Py(z) from eq (29),
Wi @) (1452857 (@) ]

S j— —
PN(m,C) (2) = “NPNlle (2) [1 z(Wg (2)+an[1-B5(W3 (2))])+un(m+c+1)(z—1)

The value of uy Py, can be calculated using the normalizing condition P,f,(mc)(l) =1

(29)

4. Performance Measures
Let the steady state system size probabilities Py, , Py, . . Png,.o Py dor? PN Py, and
Py, denote the probability that the server is in vacation, buildup, setup, dormant, idle, busy and in

breakdown state respectively.
Then,

1 PN], = limz—»lQN(Z)
Un Py,

En

QN1 =

2. PNbuild = limZ—)lnuNPNll/)N(Z)
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m-—1 IPNn
Ry(1) = Py, = UnPh, z . W
n= 1
3. PNset = DN1
Un Py
Dy(1) =——
n(1) ==>
4. Py, = lim,_,1 un Py, Qn, (2) o
c-1
NTL

Uy(1) = UnPn, Z

n=m ANl

S. Py, =lim, Py, (2)
PN,(l) = .uNPNlDNs(mJ c)

6. PNbusy = lim,_,Py(2)

Pn
Py(1) = UnPn, [ﬁl Dy, (m,¢)

N33

7. PNbT = limz_)lBN(Z)

By (1) = Z—”Bg(wsx(n)ml)
=2p (i)P -
B " Nor =

an
PNbusy
Bn

Thus the normalizing condition P,f,(mc) =1 implies

Wi @)(1+52B; Wi 2) )

— (WE(@)+an[1-B5(W3 (2)])+un(ntc+1)(z—1)
1

1= /’LNPNllNS(Z) 1

Ing(1) = .uNPN1
_ _ BN
.UNPN1 = D, (m,C)
where, Dy (m,c) = Iy (1)
—1 ¥, _1 ONg
= EDp) + EQ) + IR 2+ itk T2 (30)

1-p
R=—52(—pfr,) +pi7)
AN, ;
pNi = (E)E(XN)J = 1'2'3
br _ an
PN, = PN, [1 + oy
plt, = P, + o, (52)
PN,

Thus, P =
Py = 300, 0,
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Wi @)(1+5 857 ()
s _ _ BN
PN(m,c) (2) = unPy, I (2) [1 z2(W§(2)+an[1-B5(W§ (2)])+un(n+c+1)(z-1)
Substitute py Py, fromeq (37) in eq (36)
ps _ R . 2w @) (1+ 5B W3 (20 )
Neme) (2) = Dy (m,c) N, (2) |1 - z(Wg (2)+an[1-B§(W5 (2))])+un(n+c+1)(z—1)

1

Py (@) = Ry (31)

ZWi (z)(1+Z—xB§(W§ (z))) Ing(2)
[2(W (2)+an[1-B5(Wg (2)])+un (n+c+1)(z—=1D)] | Ing(1)

5. Expected System Size
Let Ly, Ly 0 ENgerr L gy, Ly, and Ly, denote the expected system size when the
server is in vacation, buildup, setup, dormant, busy and in breakdown state respectively. Then

L Ly, = = [Qn(2)]z=1

= .UNPN1/1NE(XN)E <

(Vw)?
2

d
2. LNbuild = E [RN(Z)]Z=1

_ MNPy, O™
a An, Zn=0 P
3. Ly, == [Dn(2)]=1
E(D?
= unPy, Ay, E(Xy) [ (ZN) + E(Dy)(E(Vy) + ¥y (1))

d
4. Ly,,, = E[UN(Z)]Z=1
i=m PR,

= uyP Ny Ay

1
d
5. Ly, = iz [Bn(2)]2=1

d
6. LNbusy =1 [Pn(2)]2=1
UnPn, PN,
PN, DNy (M.0)) >

2“”(1_p1{)’23)2

= PNb +
usy
<1 — P, Ly, (m, ) +
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2 (E(B)) br
ANlﬂNE(XN(XN -1))+ 2/1N1E(XN) aN(/lN3E(XN)) 5 + UnPN,,
where
N, g MR
Ly, (m,€) = Ly, + A, ECWE(Dy)py (1) + Tiigh W 4 3ezt 28 (32)
with
Ly = A, ECX) [F22 + EDy)EWy) + 2242 (33)

Let Ly o denote the expected system size of NM;y, y/NM/c/SV /BD queuing system under

consideration. Then
LS

N(m,c) = LNv + LNbuild + LNset + LNdor + LNbusy + LNbr
implies
s _ LNS(mJC)
Naney = Dy (m,c) N1 (34)
where
1 AN E(XN(XN—1)E(HN)+AN, AN (E(XN))ZE(HI%)]
L — br 1 173 35
Ny 1—p1’\’/§3+p1’\’zﬁ[ w F 2(1-pR)yy) (35)
with
-1 an| _ an
E(Hy) = - |1+ ﬁN] =E(Sy) |1+ BN]
and
)
E(HE) = anEBDEGS[1+ pw, = pu ] + ESH [1+ 2] [ 122 4 2]
3

Ly, give the mean system size of neutrosophic hypersoft M;/M/c/BD queuing model
with unreliable server under restricted admissibility.

6. Conclusion

In this paper, M, /M /c queuing model with heterogeneous arrival, single vacation
and breakdown under neutrosophic hypersoft environment is analyzed. Probability generating
functions of the respective states are defined. Also their performance measures are derived. Here,
the arrival and service rates depends on servers, truth, indeterminacy and falsity membership
values. (m,c) policy is been carried out which defines the system to work reaching m customers
after vacation and ¢ customers after setup operation.

Neutrosophic hypersoft set applied here provides detailed approach of uncertain and
imprecise quantities. Also it deals with sub-attributes of the parameters. Using these, numerical
illustrations can be given. And it can be further developed with other classical queuing models.
Also the system can be analyzed with different other situations.
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