
 

Lecture 14

Age optimal Scheduling in Queues
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scheduler determines

which packet to send by servers over time

packet dropping replacing

causal non anticipative policies
scheduling decisions made based on history
current estate of the system

preemptive policies
server can switch to another packet any time

non preemptive policies

server must complete current packet before

serving another

work conserving policies

all servers are busy when some packets are

waiting in the queue

T1 all causal policies



Good scheduling policies for minimizing Aol

Last Generated First Served Leafs

latest generated packet is served first with

ties broken arbitrarily

Last Come First Served Lots

last arrived packet is served first with
tires broken arbitrarily

for in order arrivals LGFS LCFS

Conjecture

GFS minimizes Aol

How to show it



Stochastic orders

Def X is stochastically smelter 4 denoted by
X Est Y if
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Def A set 4 is called upper if
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Def I F is stochastically smaller

than F if
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Def fxth 1703 Ese 97th tao sixth 120J

is stochastically small than 94th 03 if
for Hn H Ostiete ten

Xlt Xcel XCent Est 4th Yt i'Ctn

Lemma 1 X Esty if only if
there exist Xi Y in the same probability space
or F P such that

X se Xi

Y stYl
X EY with prob 1

Prf X EY L

Lemma 2 X Est Y if only if
for all non decreasing function pl
Ecp SECPHD
whenever expectation exist

Reading Schocastic Orders



Def functional
a mapping from functionsg p l l Pi l 3

to real numbers in IR

A function p can be viewed as a vector

Pf f plait pal 3 is a vector

Hence a functional is a mapping from
vectors to IR

Lemma 3
XCH 1303 Est f Yeti 1703 if only if

for all externals f
El flfxtu.tt031 EEC fact 1203

whenever expectations exist

Def Uial f
A functional f is non decreasing if

f sixth too3 E f f yth 1203 whenever

Xcel E yCt Ht 20



Examples
non decreasing functionals of Aol process

Time average age

f if 0th teo's Jot act Idt

Time average age penality function

f oh too3 I f P Oth dt

p is non decreasing function

Pr 90793
indicator function

190142d 1 if O Zd
0 if Oltl Cd

Pr foods f Igo42dg Dt

Theorem

If service times are i i d across servers time

then for all No of servers MZI all buffer
size 1370 all generation arrival times

1 9 Si G3 all policies a C IT
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or for all non decreasing functionals f
Elf oprmp LG rsltl.to I

E Effy oath 120311 I

provided expectations exist
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