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Traditional scheduling assumes ideal machines.

In practice though machines may vary speed unpredictably or
may brealk down all together.

We want scheduling policies robust against uncertainty:
® Machine behavior is unpredictable

¢ We must commit to a schedule in advance

e Compare against best schedule for observed machine behavior
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Scheduling on a single machine

Jobs have weight and processing time
Objective: minimize weighted average completion time
Smith’s rule: sort by processing time/weight

However, the“optimal solution” for an ideal machine can be
arbitrarily bad on an unreliable machine
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What can go wrong?

weight left

_ W(t) =

— W =

time

weight left in our
schedule at time t

least possible
weight left at t

Thr. The competitive ratio of schedule VV is

max W(t) / W*(t) over all t
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(" )
TT = empty list
fori=0to k
find set of jobs | maximizing p(]) s.t. w(]) =< 2!
prepend to TT every job in | \ 1T
return TT

Thm The algorithm produces a schedule
" || such that W(t) < 4 W*(t) for all t
The universal schedules produced by the
oro. , .
algorithm are 4 competitive

Universal scheduling - Julian Mestre 7




% THE UNIVERSITY OF

SYDNEY

Analysis

TT = empty list

fori=0to k
find set of jobs | maximizing p(]) s.t. w(]) =< 2!
prepend to TT every job in | \ 1T

return TT

Universal scheduling - Julian Mestre 8



% THE UNIVERSITY OF

SYDNEY

Analysis

TT = empty list

fori=0to k
find set of jobs | maximizing p(]) s.t. w(]) =< 2!
prepend to TT every job in | \ 1T

return TT

Jo

Universal scheduling - Julian Mestre 8



% THE UNIVERSITY OF

SYDNEY

Analysis

TT = empty list

fori=0to k
find set of jobs | maximizing p(]) s.t. w(]) =< 2!
prepend to TT every job in | \ 1T

return TT

Jo

w(o) =< |

Universal scheduling - Julian Mestre 8



% THE UNIVERSITY OF

SYDNEY

Analysis

TT = empty list

fori=0to k
find set of jobs | maximizing p(]) s.t. w(]) =< 2!
prepend to TT every job in | \ 1T

return TT

J1\ Jo Jo

w(i) =<2 w(o) = I

Universal scheduling - Julian Mestre 8



% THE UNIVERSITY OF

SYDNEY

Analysis

(" )
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fori=0to k
find set of jobs | maximizing p(]) s.t. w(]) =< 2!
prepend to TT every job in | \ 1T
return TT
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J2\ J1udo

J1\ Jo

Jo
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(" )
TT = empty list
fori=0to k
find set of jobs | maximizing p(]) s.t. w(]) =< 2!
prepend to TT every job in | \ TT
return TT
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There are instances where for every universal schedule, there is a
machine behavior under which the schedule is 4-& competitive

If we introduce release date then there are instances where we
must be ()(log n / log log n) competitive
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Thanks for
your attention!
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