Energy Aware Scheduling

Algorithm [nterval and Speed Indexed IP

jobs within each set in a manner consistent with the precedence constraints.

Compute the a-speeds s®

Round down each sj* to the nearest speed in S and run job ¢ at this rounded speed, 57
(i 1)} where C© n(i—1) is the completion
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Set the i-th job to start at time max{r,(;),C

Tiju < T, Vi,
time of the previous job using the rounded a-speeds, and CQ‘(O\ = ju = Tt
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SAIAS-H: re-optimize speeds given the order II¢. !

return speeds 5% and schedule (II*, C%).
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Tortal Instances: 26098
Average Ratio: 1.0328
Worst Ratio: 1.5133

Equal [nstances: 1.34%
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Average Ratio: 1.0128
Worst Ratio: 1.3025

Equal [nstances: 40.06%

Theoretical Results

release dates

Theorem 1. The SAIAS algorithm with o = 3 is a 4(1+€)(14-8)-approzimation

algorithm for the 1 | prec | Y E;(s;)+>_ w;C; problem, and with a = v/2—1 is a
(34+2v2)(1+¢€)(1 +6)-approzimation algorithm for the 1 | r;, prec| Y E;(s;) +
Y w;C; problem, for all general non-negative energy cost functions E;(s;)
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SCHEDULE BY a-INTERVALS AND a-SPEEDS (SAIAS)
Inputs: set of jobs, a € (0,1), € > 0, set of speeds S = {01,...,0m} m}%nL L L (Ei(oj) +wiTe—1) Tije
Compute an optimal solution X to the linear relaxation of the modified interval-indexed IP. i=1 j=1 t=1
Compute the a-intervals 7% and the sets J;. 1.
Compute an order II® that has the sets J; ordered in non-decreasing values of ¢ and the




