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Optimal Distributed Task Scheduling
in Volunteer Clouds
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bIMT Institute for Advanced Studies, Lucca, Italy

Abstract

The ever increasing request of computational resources has shifted the computing
paradigm towards solutions where less computation is performed locally. The
most widely adopted approach nowadays is represented by cloud computing.
With the cloud, users can transparently access to virtually infinite resources
with the same aptitude of using any other utility. Next to the cloud, the
volunteer computing paradigm has gained attention in the last decade, where
the spared resources on each personal machine are shared thanks to the users’
willingness to cooperate. In the volunteer paradigm each user shares a quote
of its unused resources (e.g., during night or web-browsing activity) with other
users, and receives other shared resources when he needs more than the local
resources at his disposal. Cloud and volunteer paradigms have been recently
seen as companion technologies to better exploit the use of local resources, also
in perspective of green computing. Conversely, this scenario places complex
challenges in managing such a large-scale environment, as the resources available
on each node and the presence of the nodes online are not known a-priori. The
complexity further increases in presence of tasks that have an associated Service
Level Agreement specified, e.g., through a deadline. Distributed management
solutions have then be advocated as the only approaches that are realistically
applicable.

In this paper, we propose a framework to allocate tasks according to dif-
ferent policies, defined by suitable optimization problems. Then, we provide a
distributed optimization approach relying on the Alternating Direction Method
of Multipliers (ADMM) for one of these policies, and we compare it with a
centralized approach. Results show that, when a centralized approach can not
be adopted in a real environment, it could be possible to rely on the good
suboptimal solutions found by the ADMM.

Keywords: cloud computing; distributed optimization; integer programming;
combinatorial optimization; ADMM

∗Corresponding author
Email address: stefano.sebastio@alumni.imtlucca.it (Stefano Sebastio)

Preprint submitted to Computers & Operations Research June 16, 2016



Download English Version:

https://daneshyari.com/en/article/4959074

Download Persian Version:

https://daneshyari.com/article/4959074

Daneshyari.com

https://daneshyari.com/en/article/4959074
https://daneshyari.com/article/4959074
https://daneshyari.com

