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In this present paper, we study the service cycle in multiple
vacation model with exhaustive service. A service period,
whose length (measured in slots) is denoted by S, is
defined as a time interval that is started at the end of a
vacation and is terminated at the beginning of the next
vacation. If there are no messages present in the system
at the end of a vacation the lenth of the service period is
zero.
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SERVICE CYCLE

he PGF S, (u) for S, is given by

S, () =V{A[® (W]} L (11)
From (1.1.1), we have,
_PE[V]
S,(u) = - . (1.1.2)
_p?EWV?  (ab® +2®p% — p? ) E[V]
E[S%] = A=) A= . (1.1.3)

A service cycle, whose length (measured in slots) is denoted by C, consists of a service
period and the following vacation. In other words, a service cycle is a time interval that is
started at the end of a vacation and is terminated at the end of the next vacation. A service
cycle is also a regeneration cycle of the system state. Since the length of a vacation is
independent of the length of the preceding service period, the PGF C (u) for C is simply given
by

Cu)=S, (u) V(u) .. (1.1.4)
Which gives
E[V]
E[C] = E[S,] +E[V] = -, ..(1.1.5)
.1 20E[VIY] (1—2p+2pDE[V]? (2@ +2APp® —p? )E[V]
ElC*]=—— 5 = p) a—p)p .. (1.16)
Note that
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E[Sy] E[V]
=p; —=1- . (1.1.7
E[c] " E[C P (1.1.7)
Here, the service cycle C is difference from a time interval, whose length (measured in
slots) is denoted by C; that is started at the beginning of a vacation and is terminated at the
beginning of the next vacation. The PGF C (U) for C is given by

C'(w) =V{UA[® (W]} ..(1.1.8)
From (1.1.8), we have,
E[V]

However, we also have,

E[V]? (ab® +a®p@ — p2)E[V
Bz = 2y ( P JEWV] . (1.1.10)
1-p) 1-p)
Which is a different from the expression obtained in (1.1.6). Note that each interval C’
is independent and a regeneration cycle of the system state .

Further, similiarly we have the joint PGF C (u, u) for two successive service cycles in an
exhaustive service system with multiple vacations is given by

X, u)=S, ) V{U A[0 (W)]} V (u) . (1.1.11)
and the covariance o two successive service cycles is given by
p VarlV]
—_— .. (1112
=) ( )
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