§5 Scheduling policies

Planning with policies — the dynamic view

t tplun
Decision at time t (non-anticipative)

o start set S(t) (possibly empty)

time

o fix tentative next decision time """ (deliberate idleness)

o next decision time = min { t"/" next completion time }

Optimal policies may require tentative decision
times, see example from the introduction

Policies: an example

m = 2 machines
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Xj ~ exp(A),independent

» common due date d

» penalties for lateness: v for job 2, w for jobs 3,4, v<<w

» no interruption of jobs

mimimize E[) penalties]

Example continued
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@ @ Danger: job 2 blocks machine

0| \2 %

’ expensive jobs 3 and 4 only sequentially ‘

Startjobs 1and2att=0

Example continued

Start only job 1 and wait for its completion

Danger: deadline is approaching
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can do expensive jobs
3 and 4 in parallel

short span to deadline

Example continued

start 1 at 0, fix tentative decision time ¢Panic

oo
@ @ if C,< tpanic start 3 and 4, and then 2
3
4 2
0 d

else start 2 at P2 and then 3 and 4
m

0 tpanic d

panic

Example completed

Expected cost for A =1,d =3, v =10, w = 100

tpanic = () and o gives the other two policies

/ ppanic
P 3




Characterization of policies as function:
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Characterization of policies as function:
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Stability of policies

Data deficiencies, use of approximate methods (simulation)
require stability condition:

()’ approximates () <« ik CMNJ«QMW
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[OPT( Q’,x ') approximates OPT( Q,K)]

No stability for optimal policies in general!

Excessive use of information yields instability

. mm]E(Cmax)

@_@ o xf = (1+¢,4,4,8,4) with prob. 1
@ 1y (1, 4,4,4,8) with prob. Y2

x° * 2 4 \

y | 2 4 | fore =0
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. e—=0 = Q° — Q0 with

@ . {x = (1,4,4,8,4) with probability %

y =(1,4,4,4,8) with probability %

IEQ (Cmax)
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= limg_,g IEQz (Cmax)
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Three views on policies

online make decisions
planning rule over time

function from combinatorial
R" — R" object
maps processing times used for computations
to start times (special policies only)
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An ES-policy for Graham’s example

UF: 2 identical machines

= F = {4,5,7} is only forbidden set
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