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YUEUEING MODELS WITH N-POLICY, TWO SERVICE
S, CLOSEDOWN TIMES AND MULTIPLE VACATIONS

"; seucing theory is concerned with the development of mathematical models to

#e behaviour of a system that provides service for randomly arising demands.

ds for service are assigned to be governed by some probability law, the

sey of gueues has been developed within the framework of the theory of stochastic
&S

The overwhelming majority of existing results in queueing theory pertain to

= that can provide services singly (one customer at a time). However, in many

ife situations, service to the customers can be provided in bulk of different sizes.
. there are situations in which customers arrive in bulk. In the queneing theory
_ such systems are investigated only in a lesser extent, may be due to inherent

_:i y. The idle time of the server may be effectively utilized by assigning other

s | Vacs tions). The server will be doing the secondary job when sufficient number

stomers is not available to start a service. The objective of this dissertation is to
wse some bulk queueing models with multiple vacations and to discuss the

spdication of the proposed models. The thesis is organized as follows:

Chapter one of the dissertation deals with the fundamental aspects of queueing

wory. A literature survey of the relevant existing research work on queucing models,

= Sulk queueing models with vacations, two service modes and optional reservice is

ven All the models discussed in this dissertation are solved using the supplementary

sable technique.
|
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. b)/1 queueing system with multiple vacations and closedown
dvsed in Chapter two. It is assumed that, after completing a service, if the
5 s less than “a’, the server performs closedown work (such as arranging
_; woducts). After completing the closedown work, the server leaves for a
dom length, irrespective of the queue length. After a vacation, if the
’_ is still less than ‘a’, the server leaves for another vacation and so on,
iy finds atleast ‘a’ customers waiting for service. After a vacation, if the
Jeast ‘a’ customers waiting for service, say &, then he serves a batch of
sfomers, where b > a. The probability generating function of the steady
w size at an arbitrary time is obtained. Expressions for expected queue size,
busy period and waiting time are also obtained. A cost model is discussed.
erical dllustration is provided.
o Chapter three, a Non-Markovian bulk arrival general bulk service
sz system with multiple vacations, setup time with N policy and closedown
comsidered. It is assumed that, on completion of a service, if the queue length

e £ < a, then the server performs closedown work. After the closedown

server leaves for a vacation of random length irrespective of the queue

- =

i
Sier a vacation, if the queue length is less than ‘N’ (N > b), the server leaves

s vacation and so on, until he finally finds ‘N’ customers waiting for

|
. s the literature. queueing models considering this aspect is named as N-

j__,- s By this assumption of N-policy, the server will have to serve

wsly atleast some batches, so that the operating cost will be minimized. After

s if the server finds atleast ‘N’ customers waiting for service, then he

£ & scwp time R to start the service. After a setup time or on service



< finds & customers waiting for service, then he serves a batch
)
-"I - G " 1
wssomers. The probability generating function of the steady state queue
ol
-

sy time is obtained. Expressions for expected queue size, idle period,

wmg time are also obtained. A cost model is discussed. A

_‘ sstion is provided.
~ four deals with the Analysis of two different M/G/1 queueing

i
semsidering two service modes. In the case of the first model, the service

R ="

4y or in bulk, according to the queue length. The server starts the
e “the number of customers in the queue is atleast ‘a’. If the queue length

® 4 < £ < c. then the server does single service till queue length reaches "¢’

|
Bem the server switched over to bulk service. The bulk service is rendered

I-I' Sy - »
g 1= B) of customers, where b > c. The server switches over from single

% Bulk service or vice-versa, only at service initiation epochs depending on

s leneth. In the second model, the server selects the service mode as follows:

awer finds atleast one customer in the queue, then he starts single service till

wll

e leneth reaches ‘a’. (In model 1, the server will wait in the system until the

smeth reaches “a’, then he starts single service.) If the queue length is &(€ = a),

—

Be server serves a batch of min (G, b) customers, where b > a. The server
; ﬁm from single service to bulk service or vice-versa, only at service
sochs. depending on the queue length. After a service, if the queue length
server avails a vacation of random length. After a vacation, if there are no
_ waiting for service, then the server avails another vacation and so on, until
one customer waiting in the queue. The probability generating

of the steady state queue size at an arbitrary time is obtained for the above



_models. Also, the expressions for expected queue size, idle period, busy period

waiting time are obtained. A cost model is discussed. A numerical illustration is

Chapter five is devoted to the study of a Non-Markovian bulk arrival,
1 bulk service queueing system with multiple vacations and restricted
| reservice. After the completion of an essential service, the leaving batch of

may request for an reservice with probabilityt. The reservice is

sined only when the number of customers waiting in the queue is less than ‘a’.

: & reservice or after a service completion without request for reservice, if the

e length is less than ‘a’, then the server avails multiple vacation till the queue

reaches ‘a’. At the completion epochs of vacation or essential service or

we, if the queue length is & (§ > a), then the server serves a batch of min (&, b)

. where b > a. The probability generating function of the steady state queue

« ot an arbitrary time is obtained. Expressions for expected queue size, idle period,

y period and waiting time are also obtained. A cost model is discussed. A
illustration is provided.

In Chapter six a MY/ G(a, b)/1 queueing system with restricted vacations is
After a service completion, if the number of customers waiting in the
s less than ‘a’, then the server avails a vacation of random length. After a
if the queue length is less than ‘a’, then the server avails another vacation
| %0 on, until he finally finds atleast ‘a’ customers in the queue or he completes M
of vacations consecutively. After completing M™  vacation, if the queue
_ 4 still less than ‘a’, then the server remains in the system till the queue length

“a" (this period is known as dormant period). At a vacation completion epoch



- serves a bateh of min (£, b) customers, where b > a. The
on Bfﬁe steady state queue size at an arbitrary time is
d queue size, idle period, busy period and waiting

med. A ‘cost model is discussed. A numerical illustration is provided.

.

Chapier, a live production line problem is discussed to illustrate how

‘mfluence the production line system. Various tables are presented

. are illustrated graphically to show, how the management can use these

,’ ‘the cost function. Specific parameters that can optimize the cost

nective models are determined numerically.

s the present work is devoted to the analysis of some bulk queueing
|
j two service modes, optional reservice, multiple vacations and restricted
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