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ABSTRACT

Recently, increasingly large amounts of data are generated
from a variety of sources. Existing data processing tech-
nologies are not suitable to cope with the huge amounts
of generated data. Yet, many research works focus on Big
Data, a buzzword referring to the processing of massive vol-
umes of (unstructured) data. Recently proposed frameworks
for Big Data applications help to store, analyze and process
the data. In this paper, we discuss the challenges of Big
Data and we survey existing Big Data frameworks. We also
present an experimental evaluation and a comparative study
of the most popular Big Data frameworks with several rep-
resentative batch and iterative workloads. This survey is
concluded with a presentation of best practices related to
the use of studied frameworks in several application domains
such as machine learning, graph processing and real-world
applications.
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1. INTRODUCTION

In recent decades, increasingly large amounts of data are
generated from a variety of sources. The size of generated
data per day on the Internet has already exceeded two ex-
abytes [23]. Within one minute, 72 hours of videos are up-
loaded to Youtube, around 30.000 new posts are created
on the Tumblr blog platform, more than 100.000 Tweets
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are shared on Twitter and more than 200.000 pictures are
posted on Facebook [23].

Big Data problems lead to several research questions such
as (1) how to design scalable environments, (2) how to pro-
vide fault tolerance and (3) how to design efficient solutions.
Most existing tools for storage, processing and analysis of
data are inadequate for massive volumes of heterogeneous
data. Consequently, there is an urgent need for more ad-
vanced and adequate Big Data solutions.

Many definitions of Big Data have been proposed through-
out the literature. Most of them agreed that Big Data prob-
lems share four main characteristics, referred to as the four
V’s (Volume, Variety, Veracity and Velocity) [41]. The vol-
ume refers to the size of available datasets which typically re-
quire distributed storage and processing. The variety refers
to the fact that Big Data is composed of several different
types of data such as text, sound, image and video. The
veracity refers to the biases, noise and abnormality in data.
The velocity deals with the place at which data flows in from
various sources like social networks, mobile devices and In-
ternet of Things (IoT).

In this paper, we first give an overview of most popu-
lar and widely used Big Data frameworks which are de-
signed to cope with the above mentioned Big Data problems.
We identify some key features which characterize Big Data
frameworks. These key features include the programming
model and the capability to allow for iterative processing of
(streaming) data. We also give a categorization of existing
frameworks according to the presented key features. Then,
we present an experimental study on Big Data processing
systems with several representative batch, stream and iter-
ative workloads.

Extensive surveys have been conducted to discuss Big
Data Frameworks [49] [33] [37]. However, our experimental
survey differs from existing ones by the fact that it consid-
ers performance evaluation of popular Big Data frameworks
from different aspects. In our work, we compare the studied
frameworks in the case of both batch processing and stream
processing which is not studied in existing surveys. We also
mention that our experimental study is concluded by some
best practices related to the usage of the studied frameworks
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