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1.1 Introduction

Multicores are nowadays at the heart of almost every computational system, from the smart-
phone in our pocket, to the server-class machines in datacenters that provide us with a myriad
of cloud services. With the advent of chip multiprocessors, the shift to mainstream parallel
architectures is inevitable, and both programmers and architects are presented with immense
opportunities and enormous challenges. Despite the fact that multiprocessor systems have
existed for a long time, multi-threaded programming has not been much of a focus. Instead,
multiprocessors were of interest only to the small community of high-performance computing
(HPC), and so was parallel programming, which was mostly ignored by software vendors,
and not widely investigated nor taught. As a matter of fact, most software development over
time has been predicated on single-core hardware, and the collective knowledge of software
developers across organizations has been based primarily on single processor platforms.

Now that the free lunch is over [76], programmers must change the way they create
applications to fully leverage multicore hardware. At every layer of the computing stack,
whether the targeted platform is a handheld device or a warehouse-scale computer, program-
mers are being pushed towards unfamiliar programming models in order to deliver parallel
software that takes advantage of the newly available computational resources and meets the
demands of the end user. In the context of datacenters, the task is even more daunting
because of the massive scale and complex architecture of these systems where efficient ex-
ploitation of parallelism is paramount at every level. Ideally, parallel software developed for
these large-scale clusters should be able to harness the potential of their multicore build-
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