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Abstract: As information flow grows, the massive quantity of facts clutters and pile up to unprecedented amounts. Yet all this bulk of data is so diverse, 
disordered, and structureless, it becomes strenuous to analyze and extract value from it. Information flow and fact creation do not imply necessarily refer 
to valuable data. Many algorithms have been developed to process this aggregate of data. This article reviews the current definitions of big data, 
summarizes the presently used machine learning techniques to analyze and process big data, and discusses deep learning techniques in contrast with 
conventional machine learning practices. As big data tends to irrelevant if it is not properly handled, several deep learning techniques are outlined, 
summarized to show ways to extract value from vast information sets. 
 
Index Terms: Big Data, Machine Learning, Data Processing, Deep Learning.   

——————————      —————————— 

1 INTRODUCTION                                                                     

IG data is defined as a vast aggregate of facts that is highly 
structureless and disordered. (Khan et al, 2014) Retrieval and 
probing processes derive value from them. Yet a constant 
need for new technologies and architectures is often a quest 
without an end (Katal et al, 2013, Collymore et al., 2017). As 
information growth spurs swiftly, data dimensions surpass their 
handling capabilities (Power, 2014). Therefore, it becomes 
cumbersome to manage such large quantities in a reasonable 
time (Katal et al, 2013; Khan et al, 2014; Neaga & Liu 2014). 
Currently, big data is an in-demand notion. It relates to current 
and substantial usage of multimedia, social media, and the 
web throughout a broad span of apparatuses. The widespread 
use triggers an exponential growth in data hereafter (Neaga & 
Liu, 2014). Such complexity resolves into a burdensome 
undertaking to link, match, cleanse and transform data across 
systems coming from various sources (Katal et al., 2013). 
Furthermore, data can be thorough in purview, seeking to 
cover whole populations or arrangements. Information might 
be akin; it could hold shared domains that allow the 
combination of separate information assortments   (Kitchin, 
2014). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Machine learning is an enclosed action progression that allows 
computer programs to learn in self-activating ways to better 
themselves from historical facts. Its techniques are often 
grouped into supervised, unsupervised, or semi-supervised 
learning procedures Machine Learning is one of the sparking 
novelties causing a pinnacle in the arising technologies 
promotion cycle expectancy scale (Crespo & Ojeda, 2017). 
Deep Learning algorithms befit whenever there is learning 
from vast groups of unsupervised facts. They learn data 
depictions in a greedy tiered manner. Deep Learning results 
have yielded remarkable outcomes in diverse machine 
learning applications, such as speech recognition, computer 
vision, and natural language processing. (Chen & Lin, 2014; 
Najafabadi et al., 2015) 
 
This writing pursues: 
 

 To review the current definitions of big data towards a 
seven V’s model. 

 To summarize the presently used machine learning 
techniques to analyze and process big data. 

 To recommend the best machine learning practices 
for big data processing.  

 
2 RESEARCH METHODOLOGY 
 
2.1 Methodology Statement 
The presented research was a comprehensive literature 
review, consisting of 12 published articles from 2013 to 2017.  
Namely, the concepts of big data and machine learning, and 
deep learning are discussed and analyzed throughout the 
paper. Furthermore, an analysis among different points of view 
was carried out to trace the train of thought to gather 
conclusions to pursue future research based on current trends 
or needs. 

 
3 LITERATURE REVIEW 
We are presenting a literature review by each main construct. 
 
3.1 Big Data Core Attributes 
Big data attributes have increased as the overflow of 
information faces greater challenges. While the first models 
consisted of three core characteristics, namely, volume, 
variety, and Velocity (Bagheri & Shaltooki, 2015), other authors 
add the core trait of veracity to the mix (Neaga & Liu; Wang & 
Yuan, 2014). Yet as the bulk of data continues its rise, further 
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traits are considered (Power, 2014; González & Ojeda, 2016) 
up to seven core principles (Katal et al, 2013; Khan et al, 
2014). Particularly, Khan et al, 2014, suggest 6 core principles 
Volume, Velocity, Variety, Veracity, Validity Volatility, and Value. 
Big data volume concerns the input magnitude being 
generated from all origins such as text, audio, video, social 
networking, research studies, medical data, space images, 
crime reports, weather forecasting, and natural disasters, 
among others (Khan et al., 2014).  It also applies to the 
gathering of vast amounts of data on the daily basis consisting 
of terabytes or petabytes of information (Katal et al., 2013; 
Chen & Lin; Kitchin, 2014).  In terms of the velocity feature, it 
refers to the information immediacy arising from several 
starting points (Katal et al., 2013), high in speed, and is 
brought about in or near real-time (Kitchin, 2014). 
Notwithstanding, it is not only the velocity to arriving facts that 
counts, but to stream the swift bestirring information into some 
big reservoir for further processing and examination. Namely, 
such procedures are carried on either to preserve input facts 
or to oblige some response to the specifics as they come in. 
(Khan et al., 2014). As variety is concerned, large data are 
verily diverse. They comprise raw, structured, half-structured, 
and even structureless facts. Such information is hard to be 
tackled by the present customary analytic methods (Katal et 
al.,2013; Kitchin 2014). Moreover, most data enter straight 
from real human interfaces, thus mistakes are most certain in 
such information. As details variety impacts data unity; the 
more variety is reckoned in data; the more mistakes it would 
hold in. (Khan et al., 2014). Lastly, veracity bespeaks the 
truthfulness of data (Khan et al., 2014). Unreliability of the 
information flow may arise accordingly. Partialness, duplicity, 
or rough estimates affect the veracity of facts altogether 
(Neaga & Liu, 2014). Hence it weighs dearly to cleanse big 
data with extensive instruments and algorithms (Khan et al., 
2014). According to Khan et al., there are three more concepts 
to consider regarding big data. The concept of validity arises 
as to the contextual accuracy and rightfulness of information. 
Data could be truthful as itself but inaccurately applied to a 
certain situation. Therefore, it is important to match reliable 
data with the proper medium, otherwise, validity would be 
compromised. (Khan et al., 2014). Volatility is defined as the 
upkeep guidelines of structured facts daily employed in 
businesses. Whenever the usage expiration is met, the data is 
eliminated. If upkeep surpasses its span, storage and security 
could become costly to enact. Concepts affecting data such as 
Volume, Variety, and Velocity endow Volatility with weight and 
meaning herein (Khan et al., 2014). According to Katal et al., 
big data value applies to take relevant outcomes from sifted 
information or classifying it following previously established 
constraints. Such a system model ought to manage efficiently 
massive portions of information. Moreover, to extract its worth, 
it is needed to draw out the most relevant information from all 
formerly gathered data of the organization. Concerning Khan 
et al, value is the wanted result of big data handling. There is a 
willingness to take out the best of any big data class that is 
collected. Information worth must surpass its price, right of 
possession, or operation. (Khan et al., 2014) 
 
P1: The proper employment of a particular data extracting 
procedure maximizes big data extracted value. 
 
3.2 Data Processing Techniques 
Machine learning is an enclosed action progression that allows 

computer programs to learn in self-activating ways to better 
themselves from historical facts. Machine Learning can be 
employed in many fields such as bioinformatics, statistics, 
neuroscience, computer engineering, mathematics, business 
management, medicine, and computer science, among others. 
It seeks to solve composite decision-making and analytical 
chores in a self-activating manner. Many kinds of machine 
learning procedures exist, to wit, support vector machine 
(SVM), artificial neural networks (ANN), decision trees (DT), K-
nearest neighbors (k-NN), and non-parametric Bayesian 
techniques. (Crespo & Ojeda, 2017) 
 
Even so, traditional machine learning and feature engineering 
algorithms are not sufficiently productive to draw out the 
composite and non-linear tendencies widely detected with big 
data. In contrast, deep learning techniques allow the 
employment of reasonable easier linear models for big data 
analysis chores, namely, categorization and forecasting 
(Najafabadi et al., 2015).  
 
Deep learning bespeaks machine learning methods that wield 
supervised, half-supervised, or unsupervised policies to 
acquire hierarchical depictions in deep structures for further 
categorization in a self-activating manner (Chen & Lin, 2014). 
Self-activation of information abstraction procedures is the 
ruling notion behind deep learning algorithms. This set of rules 
seek to resemble the human brain’s capabilities for verily 
composite problems as well as its hierarchical knowledge 
acquisition methods (Najafabadi et al., 2015).  
 
P2: The use of deep learning techniques is related to better 
big data processing. 
 
There are different deep learning algorithms, such as deep 
belief networks (a type of restricted Boltzmann machines), 
convolutional neural networks, and auto-encoders. (Chen & 
Lin, 2014; Najafabadi et al., 2015). Often conventional neural 
networks become shut-in local optima of a non-convex 
objective function. This occurrence gives rise to deficient 
rendering. A deep belief network (DBN) employs a deep 
structure with learning depiction capabilities for both labeled 
and unlabeled data given to it. It includes both unsupervised 
pre-training and supervised fine-tuning procedures to build the 
models (Chen & Lin, 2014). A convolutional neural network 
bespeaks many hierarchy tiers; some strata work for attribute 
depiction others classify using a conventional neural network 
formation (Chen & Lin, 2014). The term Auto-encoder (or auto-
connector) stands for three-stratified networks, namely, the 
input tier, the hidden tier, and the output tier. These auto-
encoders seek to learn input depictions in the hidden stratum 
to rebuild such input in the output tier (Najafabadi et al., 2015). 
 
Although deep learning techniques have displayed wondrous 
outcomes in many enactments, its preparation is not an easy 
errand for Big Data learning to complete. The deep stacking 
network, the tensor deep stacking network, the large-scale 
deep belief networks, and the large-scale convolutional neural 
networks are protocols to carry out deep learning for vast 
information quanta (Chen & Lin, 2014). 
 
P3: The use of deep learning techniques is related to greater 
big data extracted value.  
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4 CONCLUSIONS 
Big data bespeaks a massive gathering of structureless 
disordered facts. As it grows to unthinking amounts; there is a 
need to handle this data appropriately. Many efforts have been 
made to extract value from big data as a whole. Namely, 
machine learning techniques have proven useful to process 
data such as support vector machine, artificial neural 
networks, decision trees, K-nearest neighbors, and Non-
parametric Bayesian techniques among others (Crespo & 
Ojeda, 2017). Yet big data require better solutions to 
unstructured sets of facts. There is when deep learning 
algorithms come to play a part in the unruly world of big data 
affairs. Indeed, deep learning has succeeded to this account 
superseding conventional machine learning practices (Chen & 
Lin, 2014; Najafabadi et al.,2015). It is there when it is wise to 
lead our efforts to apply deep learning techniques to extract 
value. If such a vast aggregate of facts is unable to give value, 
in the end, it is worthless. Even so, such value depends on the 
given context (Khan et al.,2014). Understanding the deep 
learning advantage to extract value could help to develop new 
deep learning approaches for big data handling affairs, or to 
improve existing deep learning methods to maximize the 
valuable information that results from the massive aggregates 
of data. In future works, it is advisable to evaluate the 
rendering value capacity of deep learning practices, or 
whether to look for the most efficient procedures to give a 
valuable result in less time. Also, three propositions are laid 
out to encourage further research about the topic to broaden 
the understanding of big data, its usefulness, and its value 
thereafter.  
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