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Preface

Scheduling is a form of decision-making that plays an important role in many disciplines. It is concerned
with the allocation of scarce resources to activities with the objective of optimizing one or more performance
measures. Depending on the situation, resources and activities can take on many different forms. Resources
may be nurses in a hospital, bus drivers, machines in an assembly plant, CPUs, mechanics in an automobile
repair shop, etc. Activities may be operations in a manufacturing process, duties of nurses in a hospital,
executions of computer programs, car repairs in an automobile repair shop, and so on. There are also
many different performance measures to optimize. One objective may be the minimization of the mean
flow time, while another objective may be the minimization of the number of jobs completed after their
due dates.

Scheduling has been studied intensively for more than 50 years, by researchers in management, industrial
engineering, operations research, and computer science. There is now an astounding body of knowledge
in this field. This book is the first handbook on scheduling. It is intended to provide a comprehensive
coverage of the most advanced and timely topics in scheduling. A major goal of this project is to bring
together researchers in the above disciplines in order to facilitate cross fertilization. The authors and topics
chosen cut across all these disciplines.

I would like to thank Sartaj Sahni for inviting me to edit this handbook. I am grateful to all the authors and
co-authors (more than 90 in total) who took time from their busy schedules to contribute to this handbook.
Without their efforts, this handbook would not have been possible. Edmund Burke and Michael Pinedo
have given me valuable advice in picking topics and authors. Helena Redshaw and Jessica Vakili at CRC
Press have done a superb job in managing the project.

I would like to thank Ed Coffman for teaching me scheduling theory when I was a graduate student at
Penn State. My wife, Maria, gave me encouragement and strong support for this project.

This work was supported in part by the Federal Aviation Administration (FAA) and in part by the
National Science Foundation (NSF). Findings contained herein are not necessarily those of the FAA or
NSF.
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Poznań, Poland

N. Brauner
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Poznań University of Technology
Institute of Computing Science
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Poznań University of

Technology
Institute of Computing Science
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Pierre-Franc‚ois Dutot, Grégory Mounié, and Denis Trystram . . . . . . . . . . . . . . . . . . . . . . . 26-1

Part IV: Real-Time Scheduling

27 The Pinwheel: A Real-Time Scheduling Problem
Deji Chen and Aloysius Mok . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .27-1

28 Scheduling Real-Time Tasks: Algorithms and Complexity
Sanjoy Baruah and Joël Goossens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28-1

29 Real Time Synchronization Protocols
Lui Sha and Marco Caccamo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29-1

30 A Categorization of Real-Time Multiprocessor Scheduling Problems
and Algorithms
John Carpenter, Shelby Funk, Philip Holman, Anand Srinivasan,
James Anderson, and Sanjoy Baruah . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30-1

31 Fair Scheduling of Real-Time Tasks on Multiprocessors
James Anderson, Philip Holman, and Anand Srinivasan . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31-1

32 Approximation Algorithms for Scheduling Time-Critical Jobs
on Multiprocessor System
Sudarshan K. Dhall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32-1

33 Scheduling Overloaded Real-Time Systems with Competitive/Worst Case
Guarantees
Gilad Koren and Dennis Shasha . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33-1

34 Minimizing Total Weighted Error for Imprecise Computation Tasks
and Related Problems
Joseph Y-T. Leung . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34-1

35 Dual Criteria Optimization Problems for Imprecise Computation Tasks
Kevin I-J. Ho . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35-1

36 Periodic Reward-Based Scheduling and Its Application to Power-Aware
Real-Time Systems
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