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We consider settings where the scheduler can not produce optimum schedules, with the most com-
mon reason being that either the scheduling problem is NP-hard and the scheduler is computationally
bounded, or the scheduler must schedule tasks online as they arrive, as is the case in an operating
system, web server, etc. The most common way to measure the Quality of Service (QoS) of a schedul-
ing algorithm in these settings is to use the worst case ratio of the QoS of the computed schedule to
the QoS of the optimal scheduling. Unfortunately, for many problems this ratio can be unbounded
for all possible algorithms. If one examines the troublesome instances, one generally finds that they
fully load the scheduler. This makes intuitive sense in that if the scheduler makes a mistake when it is
fully loaded then it does not have any spare resources to correct for even the smallest error. Resource
augmentation analysis compares the quality of the computed schedule given slightly more resources (e.g.
a faster processor) against the optimal schedule with less resources. In some sense increasing the re-
sources corresponds to lowering the load. Thus resource augmentation results can intuitively show that
a scheduling policy is good at loads below peak server capacity. Resources augmentation analysis often
gives strikingly better results than standard worst case analysis, and also for many problems identifies
the algorithms that have proven to be the experimental champions, e.g. Greedy-Dual-Size for browser
caching and MLF for CPU process scheduling. In this talk I will introduce resource augmentation
analysis, give some examples of the type of results that one obtains, and then give a few outstanding
open questions.

The recent popularity of resource augmentation analysis of scheduling problems emanates from [7].
The term resource augmentation, and the associated terminology is from [9]. I will discuss resource

augmentation analysis within the context of three problems:

e Nonclairvoyant Scheduling to Minimize Total Flow Time: The algorithm Shortest Elapsed Time
First (SETF), which always runs the job that has been run the least, has bounded error if it has
a (1 + €)-speed processor[7].

e Scheduling Jobs with Arbitrary Speed-up Curves on Parallel Processors: Round Robin has bounded

error if it has a (2 + €)-speed processor[1].

e Multicast Pull Scheduling: Offline constant-speed constant-approximation LP-based polynomial-
time algorithms are given in [4, 8, 5, 6]. Online constant-speed constant-approximation algorithms

are given in [2, 3].

Since the publication of [7] resource augmentation has been applied to a wide array of scheduling

problems. For a survey see [10].
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