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Outline

Busy period and its duration
M/G/1 with Vacations
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Busy and Idle period

To derive the distribution for the M/G/1 
queue
– the length of the Idle period 
– the length of the busy period 
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Busy and Idle period

Cn = the nth customer to enter the system
τn = arrival time of Cn

tn = τn – τn-1 = interarrival time between Cn-1
and Cn

xn = Service time of Cn
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Busy and Idle period

U(t) = Unfinished work in the system
= Virtual waiting time at time t

Yn = Busy period
In = Idle period 
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The Unfinished Work (FCFS)
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M/G/1 (FCFS)

A(t) = P[tn ≤ t] = 1 – e–λt t ≥ 0
B(x) = P[xn ≤ x]
A(t) and B(x) are independent on n
F(y) = Idle period distribution

= P[In ≤ y]
G(y) = Busy period distribution

= P[Yn ≤ y]
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M/G/1 (FCFS)

For Idle period F(y)
– After busy period start the idle period
– A new idle period will stop immediately when 

the new customer arrives
– Therefore, from the memoryless distribution
F(y) = 1 – e–λy y ≥ 0
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The Unfinished Work (LCFS)
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Number of Users (LCFS)
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M/G/1 (LCFS)

Each sub-busy period behaves statistically 
the same as the major busy period
The duration of busy period Y
Y = x1 + Xv+1 + Xv+2 + … + X3 + X2

Xv = sub-busy period
v = an RV = # of customer arrives during C1
service interval 
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M/G/1 (LCFS)

For Busy period G(y)
G(y) = P[Yn ≤ y]             y ≥ 0

Transform of M/G/1 busy-period distribution
G*(s) = B*[s + λ – λG*(s)]
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M/G/1 with Vacations

At the end of busy period
– The server goes on “vacation”
– The vacation period = random interval of time
– A new arrive during vacation has to wait until 

the end of vacation period
– If the system is idle after vacation, a new 

vacation starts right away
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M/G/1 with Vacations

Vn = Vacation period with V and V2

= IID random variable and independent of customer 
interarrival and service time
Xn = Service period
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M/G/1 with Vacations

A new customer is Possion arrival and 
service time is general distribution
The waiting time for customer is W

W =
R

1 – ρ

R = Residual Time 
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M/G/1 with Vacations
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M/G/1 with Vacations
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M/G/1 with Vacations

t ∞ M(t)/t = λ and   L(t)/t = (1 – ρ)/V 
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