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Minimizing the Sum of Weighted Completion Times

Given: Set J of n jobs with processing times p; > 0 and weights w; > 0.

Task: Schedule jobs on a single machine such that the sum of weighted completion times
> jes wiCj is minimized.
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Algorithm: Weighted Round Robin (WRR) / Generalized Processor Sharing (GPS).
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no release dates with release dates
single machine Kim, Chwa '03: Theorem 1.
& WRR is 2-competitive. WSETF is 2-competitive.

Motwani et al. '94: . . .
m parallel machines . . Weighted Shortest Elapsed Time First
P If w =1, then RR is 2-competitive. £ .
~ WRR, but jobs released later catch up

Motwani et al. '94: No non-clairvoyant preemptive algorithm can have a competitive ratio
better than 2.
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= The 2-competitiveness of WRR implies that the 2-scaling strategy is 8-competitive.

= We refine the analysis and determine the exact competitive ratio of this strategy.

Theorem 2.

Nlw

The b-scaling strategy is (1+ 225 )-competitive, and this bound is tight. For b = 3 this yields

1+ 3v/3 ~ 6.196.

Randomization: Choose random permutation and random probing offset.

Theorem 3.

The rand. b-scaling strategy is %-competitive, and this bound is tight. For b ~ 8.16
this yields ~ 3.032.
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See you at the poster!




