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| OVIAN BULK QUEUEING MODELS WITH
EFFECTIVE UTILISATION OF IDLE TIME

- Queueing theory deals with the study of waiting lines. A systematic
study of the queueing system provides a knowledge base that can be applied
to monitor and improve the efficiency of many queueing system in the real
world. The study of queueing systems has attracted the attention of
researchers, since it has wide range of applications in the fields of
manufacturing, transport systems, communication systems and local area
metworks.

Queueing systems with bulk arrival and bulk service with the
possibility of server failures and the effective utilization of server idle time
By allocating the server to some other work(vacation models) are often
important in real life situations. Server vacation models are much useful in
optimizing the production and the cost involved in any manufacturing
system.

Analysis of some bulk queueing models with repair of service station,
controllable services, state dependent arrivals, multiple vacations of different

Spe with N-policy, multiple vacations of alternate type and multiple



ional last vacation with

The first chapter of this dissertation deals with the basics of queueing
o+ A brief survey of some relevant existing research work on queueing
dels, viz., bulk queueing models with repair of service station on request,

e services, state dependent arrivals and multiple vacations 1is

Chapter two deals with the analysis of a M*/G(a,b)/1 queueing
with repair of service station on request and multiple vacations
exceptional last vacation. The leaving batch of customers may
guest for repair of service station with probability 7 and it is assumed that
e than one request will never be made by the same batch. After the
sr time or service completion without request for repair, if the queue
2+ is less than ‘a’, then the server avails multiple vacation till the queue
seaches ‘a’. After a vacation, if the server finds atleast ‘a’ customers
mg for service (say) &, then the server requires an exceptional last
son R to start the service. After this exceptional last vacation R, the

serves a batch of min(§,b) customers, where b=2a. Using



. Expected waiting time in the queue is also obtained. A cost model
ing system is developed. Numerical illustration is presented.
- Chapter three is devoted for the study of a M'/G(a,b)/1 queueing
system with N—policy and different types of vacation. At a service
imitiation epoch, if the number of customers waiting in the queue is less than
“a’. then the server selects the i" type of vacation with probability
%{FI,Z, ........ M), where ot t........ on=1, till the queue length reaches
FIZ-bZa). After a vacation, if the server finds at least N customers
waiting for service, then the server starts the service with a batch of ‘b’
customers. After a service if the number of customers waiting for service is
; {Z=a), then the server serves a batch of min(€,b) customers,. where b=a.
Lsing supplementary variable technique, the probability generating function
of the steady state queue size at an arbitrary epoch is obtained. Expressions
for the expected queue length, expected length of busy and idle periods are
derived. Expected waiting time in the queue is also obtained. A cost model
of the queueing system is developed. Numerical illustration is presented.
Chapter four deals with the analysis of a M'/G(a,b)/1 queueing
system with fast and slow service rates and multiple vacations with

exceptional first vacation. The service rate can be controlled depending



er does the service with a faster rate or at a

on the gueue length. At a service initiation epoch, if the
ners waiting in the queue is greater than or equal to
=5, then the service is done with a faster rate, otherwise with a slower
.. After completing a service, if the queue length is less than ‘a’, then the
wer avails an exceptional first vacation V . After this exceptional first
scation V , if the queue length is still less than ‘a’, then the server avails
~ vacations (different from first vacation) till the queue length
Bes ‘2’ After a service or a vacation, if the server finds atleast ‘a’
ers waiting for service (say) &, then the server serves a batch of
{Z.b) customers, where b=>a. Using supplementary variable technique,
% probability generating function of the steady state queue size at an
epoch is obtained. Expressions for the expected queue length,
2ed length of busy and idle periods are derived. Expected waiting time
e _Fne is also obtained. A cost model of the queueing system is
Numerical illustration is presented.
Chapter five is devoted for the study of a M*/G(a,b)/1 queueing
with state dependent arrival and multiple vacations of alternate

e. The arrivals occur in bulk with a rate A, when the server is busy and



- -ﬂ,,, when the server is on vacation. The service starts only when

® are atleast “a’ customers waiting for service. After a service, if the
is less then ‘a’, then the server leaves for a vacation of type V,.
er returning from a vacation of type V, if still the queue length is less
m “a’, the server leaves for another vacation of type V.. The server avails
se vacations V, and V, alternately, till the server finds, on returning from
cation atleast ‘a’ customers waiting for service. After a vacation, if the

length & is atleast ‘a’, then the server serves a batch of min(&,b)

omers, where b=>a. Using supplementary variable technique, the

®ability generating function of the steady state queue size at an arbitrary
1 is obtained. Expressions for expected queue length, expected length of

%5y and idle periods are derived. Expected waiting time in the queue is also

A cost model of the queueing system is developed. Numerical

ion is presented.
Chapter six is concerned with the study of a M"/G(a,b)/1 queueing
th 2b—policy and multiple vacations with exceptional last
n. After completing a service, if the queue length & is less than ‘a’,
= server leaves for multiple vacation till the queue length reaches ‘b’.
jer 2 vacation if the queue length & is atleast ‘b’, then the server avails an

nal last vacation R. After this last vacation R, if the queue length &



or than or equal to ‘2b’, then the server starts the service with a batch
customers, where b> a. Otherwise, the server remains in the system
 the queue length reaches ‘2b’(by this assumption, the server has to
. atleast two batches of service before availing a vacation). The

=iod in which the server is available in the system without serving the

<2<, then the server serves a batch of min(&,b) customers, where b2 a.
Ssing supplementary variable technique, the probability generating function
»f the steady state queue size at an arbitrary epoch is obtained. Expressions
o expected queue length, expected length of busy and idle periods are
gerived. Expected waiting time in the queue is also obtained. A cost modt;,l
the queueing system is developed. Numerical illustration is presented.
Thus the present work is devoted to the analysis of some bulk
gueueing models with repair of service station on request, controllable
ices, state dependent arrivals, multiple vacations of different type with
N-policy, multiple vacations of alternate type and multiple vacations with

exceptional first vacation and exceptional last vacation with N- policy.
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