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Server idle busy state is known at the sampler

Consider a FCFS queueing system with a

general service time distribution
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PHI is non decreasing
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T1 the set of causal policies

Theorem

The policy Smp Sacp defined by
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where Di Sif Yi Da t Si I

and B is the root of
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is an optimal solution to 141
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sample it is generated at the earliest

time t satisfying

Lil T Di sample i has been delivered

Iii E plot it has grown to

a threshold f Fopt

Note CH has a unique solution
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Proof

Step 1
Lemma I It is sub optimal to take a new sample

before the previous sample is delivered

Proof If a sample is taken when the server is
busy one can design a better sampler

by postponing the sampling time to a later
time when the server becomes idle

By this lemme we only need to consider the policies
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Let 2 i Sit Di 20 be the waiting time between

Di and Siti

Designing the sampling times si Sz is

equivalent to designing the waiting times Z Zz 7



Step
Suppose that It ETI
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lb f E Di finite Jodiploce dt exist

The assumptions will be discussed later

Then we want to minimize
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The problem is reformulated as
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Step 3
Consider the following problem
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Lemma let Pope c if only if ha20
Cbl If ha O then the solutions to 1 and 12

are identical

Proof If PoptEc then ha Eo

If FoptEc then for any e o

there exists a policy T Z Zz satisfying
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The choice of Eso is arbitrary
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If he EO then P'opt c

Next we need

Pope cc if only if he co

Pope c if only if hazo

By this
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