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ABSTRACT

As the usability of Cloud-based solutions has increased for various types of users with dif-
ferent needs, from scientists that want to process big data sets collected from sensors or
business analysts that want to take decisions based on the huge amount of gathered data
to simple users that store or share documents via a Cloud platform, the generated data is
increasing more and more. For example, the ATLAS and other detectors at CERN generate
petabytes of data and Facebook stores data with a rate of around 600 TB daily. In the cur-
rent context, efficient scheduling for Big Data applications is a challenge and an appropri-
ate scheduling technique is required for different types of incoming requests. In this paper
we propose a scheduling algorithm for different types of computation requests: indepen-
dent tasks, like bag of tasks (BoT) model or tasks with dependencies modeled as directed
acyclic graphs (DAG), and they will be scheduled for execution in a Cloud datacenter. The

tasks in the requests are scheduled on the available resources using the suitable schedul-
ing algorithm for each request. We rely on a machine learning toolbox, named as MLBox,
to find what algorithm should be used for a certain request. We implemented four heuris-
tics for scheduling BoTs and four heuristics for DAGs scheduling and generated the training
data for the machine learning algorithm by running multiple traditional scheduling algo-
rithms and selecting the ‘best’ one for a given request. We evaluate the performance by
comparing the scheduling of different tasks requests using some of the traditional algo-
rithms and our machine learning based scheduling algorithm.

© 2017 Elsevier Inc. All rights reserved.

1. Introduction

The scheduling problem refers to assigning tasks on resources in an almost optimal manner. This is one of the key
topics in the current context of distributed systems as the schedulers, part of Cloud platforms (like Apollo [4], Bistro [14],
Paragon [10], DejaVu [38], etc.), have to face new challenges caused specially by Big Data applications like processing huge
amounts of heterogeneous data, generated in a short period of time, via data flows or on-line streaming, which has to be
managed very fast (read, write, filter, compute statistics).

Cloud solutions enable users the access via Internet to various types of resources such as existing applications in the
Cloud, frameworks that can be used for development of custom built applications (Hadoop, Spark, Flink, RabbitMQ, etc.),
access to Virtual Machines (VMs) for installing operating systems and also storage and sharing solutions. Therefore, the
Cloud is now a significant choice for multiple types of users, be them common individuals, scientists or technical users. The
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