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Sample path methods

Interchange arguments
He

take 21 s
O 3 5

Total delay 3 5 8
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Total delay 2 5 7

The total deley reduces by interchanged the two packets

stochastic task arrivals
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Xs service timeof packet 1 4 seconds

Xz Z 2 seconds



idea compare the remaining processing time of the
packets

Optimal policy for minimizing total delayInaverage dela

preemptive SRPT shortest remaining processing time

first

forward induction

Define system state Fath and partial order S

goal prove that on every sample peth

Vpft E It Ht HITE IT

Reading SRPT 1968 1978

HW3 Problem 1

Briefly explain the forward induction method for
proving the optimality of preemptive SRPT Explain

in the proof
what is the system state

what is the partial order
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Packet i generation time arrival time deliverytime

Si Ci Di

OE S ESz E

sie Ci E Di

Si and Ci are arbitrarily given
In order arrivals SIGSiti Cie Citi

Out of orderarrivals Si E Siti Ci Citi

B buffer size

M No of servers

If 13 0 system can keep M packets

ii d non experiential service times

AOI
OH t maxf.si Diet



New Better than Used WBU distribution

X the service time of a packet

A X E X t the remaining processing time of a

packet after t seconds given that X t

X Est R

PRIX s Pr Rss

Prl X t SIX t

Prc x st 4 X t

Pr X stt

Prix t

Pr X set E Pr Xss Prix t H.s.to

Examples of NBK distributions
ID exp distribution const distribution

const exp Geo distribution

gamma distribution

Erlang



source t
Si

queue v s

Ci

server v s
Vi

destination v o

Di

Def Vi service starting time of packet i
Si E Ci E Vie Di

Note For a non preemptive policy
Di Vi service time of packet i

Def Age of served information wth

Wth t maxfSi Vi Et

0th t maxf Si Diet
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If lit the packet servicetimes are i iet NBU

then for all M Z 1 BZ 1 I and HE Inp

wnonprmp LG.tt
t 1703 I

Est oath.tt 0312
where Kap is the set of non preemptive policies
or for all non decreasing functional f
Effkwnonprmp LG rtltt.tw I

III Elf GO.tl Laos IInp

E EffKononprimp LGft HI 17051



Eg i f fo too lifsup f att dt
x

Corollary

Under the conditionsof the Them we have

time'han 7345 Elf outldtl I

E limsup Eff Omon
prmp LGi.sk dtl't

To a

time
n

t
739 Elf outldtl I EH

mean service tin

Proof of Thm
section 2 6.2 of the book
Sun Kadota Tabak Modiano 2019

HW3 Problem 2

Read Section 2 6.2 explain your understanding of

weak work efficiency ordering

and its role in the proofof the Thin


