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ABSTRACT 
These days with the emergence of new technologies, there have been an 

exponential increase in data. Large amounts of data are produced by various ways 
such as stock data, market basket transactions, IoT sensors, etc. Such data can be 
accumulated and analyzed to provide helpful information in our lives. This has 
created an opportunity to analyze and derive meaningful insights from large data. 
So data science and big Data are buzzing the technology. It’s a newly emerging 
field that combines a number of activities, such as data mining and data analysis. It 
uses completely different techniques like statistics, and data technology, 
programming, knowledge engineering, pattern recognition and learning, visual 
image, and high performance computing. This paper gives an idea about the 
different data science technologies used in big data Analytics. 
  
 INTRODUCTION  
   Data is everywhere, in every sector, we generate and consume data. The 
challenge is not about dealing with trillions of bytes of streaming data; it is about 
getting started with a quantitative approach so that we can drive value from our 
data, whatever size that data is. Data Scientists help understand the value of data to 
take timely and relevant actions [2].  To gain value from these data, we must 
choose an alternative way to process these data, which uses scientific methods and 
processes to draw insights from data. Data Science and Big data are new 
technologies for extraction, preparation, analysis, visualization, and maintenance 
of information from the data using various statistical methods and computer 
algorithms. It is a multidisciplinary field that combines mathematics, statistics, and 
computer science; It is a cross-disciplinary field. 
 
   Big Data and Data Science terms are strongly related. Data Science is the 
extraction of learning from substantial volumes of information that are 
unorganized or unstructured, it is about how to extract knowledge or insights from 
data in various forms, either structured or unstructured [2] which is a continuation 
of the field of information mining and perceptive investigation.  Often it is used to 
describe cross field studies of managing, storing, and analyzing data combining 
computer science, statistics, data storage, and cognition. It is a new field so there is 
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not a consensus of exactly what is contained within it.  It uses data designing, 
insights, and machine learning to analysis problems in numerous areas. 

 
 

A large amount of unstructured data is generated by IoT devices which are 
collected in the big data system. Big Data is the collection of massive amounts of 
information whether unstructured or structured. This IoT generated big data largely 
depends on their 5V factors that are volume, velocity, and variety, Variability, 
Value. Big Data is always described as having at least three distinct dimensions: 
volume, velocity, and variety. With the passage of time, two more Vs were added 
to the list, namely variability and value. These are defined as the five V’s of Big 
Data. These are –  
1. Volume: Big data has to be “big,” and size in this case is measured as volume. 
2. Velocity: Velocity of big data refers to two related concepts: the rapidly 
increasing speed at which new data is being created by technological advances and 
the corresponding need for that information to be digestible and analyzed in close 
to period. 
3. Variety: With increasing volume and velocity comes increasing variety. It 
describes just what you’d think: the huge diversity of data types that organizations 
see every day. 
4. Variability: The way the data is captured may vary from time to time or place to 
place. 
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5. Value: Big data must have value. That is, if we are going to invest in the 
infrastructure required to collect and interpret data on a system-wide scale, it’s 
important to ensure that the insights that are generated square measure supported 
correct information and result in measurable enhancements at the top of the day. 

THE DATA SCIENCE PROCESS:  
When solving a real-world problem with Data Science, it starts with Data Cleaning 
and Preprocessing.  
 

 
 Working with raw data involves the data acquisition Exploratory. Data 
Analysis covers ways to summarize and visualize important characteristics of a 
data set. Test set if necessary for model selection using Big Data.  This step allows 
us to describe our data and generate hypotheses. After building the models (using 
machine learning or alternative algorithms) it is necessary to communicate the 
achieved results in an effective way. Finally, we can build a data product that adds 
value to companies, physicians and potential patients. As we can see in Figure 1, 
this is not a straightforward path.  
 Collecting, processing and cleaning data correctly (the data acquisition 
phase) are tough tasks. This is why is useful to standardize some steps in this 
phase. We can start selecting variables or data sources to collect and querying the 
data from a distributed file system, relational database management system or non-
relational database. Next, cleaning data is a common task. Outliers need to be 
identified and treated properly. Data normalization allows us to seek for relations 
and compare results. Before automate the process, we need to test data in order to 
analyze whether variables and data source are useful and enough to accomplish our 
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goals. Therefore, an ideal data scientist must also possess the knowledge of big 

data tools.
 The validation set is used 
the test set is used for performance evaluation. 

The most common types of data science techniques

 Anomaly Detection: 
Searching for information in a 

behavior or predicted pattern. Anomalies are also known as exceptions, 
contaminants, outliers, or surprises and they usually offer actionable and crucial 
information. In these situations, more analysis may be needed.
Clustering Analysis: 

The process of detecting data sets with 
similarities as well as differences in the data.
common, which could be used to enhance algorithms for targeting. 
Association Analysis: 

This data science technique will allow us
data, which could be used to detect variables inside the data as well as the co
occurrences of various variables, which exist in different frequencies.
Regression Analysis 

It tries to determine the dependency between att
assumption of a single-way causal effect from one attribute to the response of 
another attribute. 
Classification Analysis 

Classification Analysis refers to a systematic approach for gathering crucial 
and relevant information about data

 
 

Therefore, an ideal data scientist must also possess the knowledge of big 

 
The validation set is used for tuning model parameters and, finally, 

the test set is used for performance evaluation.  
most common types of data science techniques 

for information in a dataset which cannot match an expected 
pattern. Anomalies are also known as exceptions, 

contaminants, outliers, or surprises and they usually offer actionable and crucial 
information. In these situations, more analysis may be needed. 

he process of detecting data sets with similar attributes to learn their 
similarities as well as differences in the data. Clusters have specific 
common, which could be used to enhance algorithms for targeting.  

science technique will allow us to discover hidden 
data, which could be used to detect variables inside the data as well as the co
occurrences of various variables, which exist in different frequencies.

to determine the dependency between attributes. There is an 
way causal effect from one attribute to the response of 

Classification Analysis refers to a systematic approach for gathering crucial 
and relevant information about data.  

Therefore, an ideal data scientist must also possess the knowledge of big 

for tuning model parameters and, finally, 

set which cannot match an expected 
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contaminants, outliers, or surprises and they usually offer actionable and crucial 

similar attributes to learn their 
Clusters have specific behavior in 

 patterns in the 
data, which could be used to detect variables inside the data as well as the co-
occurrences of various variables, which exist in different frequencies. 

ributes. There is an 
way causal effect from one attribute to the response of 
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 APPLICATIONS AND FUTURE SCOPE  
 Some of the applications and research where data science is currently used 

and is at the forefront of innovation.  

 1. Business Analytics –Collecting data about the past and current 
performance of a business will grant close into the functioning of the business and 
facilitate drive decision-making processes and build predictive models to forecast 
future performance.  

 2. Prediction – to build predictive models , huge amounts of data are 
collected and analyzed to identify patterns in data, with the basis of machine 
learning, where knowledge is discovered using induction algorithms and on other 
algorithms  in numerous fields.  

 3. Security – To detect fraud [9] ,data are collected from user logs are used 
in data science. To isolate cases of fraud and malicious insiders, Patterns are 
detected by user activity . 

 4. Computer Vision – Data from image and video analysis is used to 
implement computer vision[8], which is the science of making computers “see”, 
using image data and learning algorithms to obtain and analyze images and take 
decisions accordingly. This is used in robotics, autonomous vehicles and human-
computer interaction applications.  

 5. Natural Language Processing – Modern NLP techniques use large 
amounts of textual data from documents to model and use these models to achieve 
tasks like machine translation[2], parsing, natural language generation and 
sentiment analysis.  

 6. Bioinformatics – To understand biological data such as genetics and 
genomics Bioinformatic ,data science are used for better understand the basis of 
diseases, desirable genetic properties and other biological properties.  

 7. Science and Research – Scientific experiments such as the well-known 
Large Hadron Collider project generate data from millions of sensorsand their data 
have to be analyzed to draw meaningful conclusions. Astronomical data from 
moderntelescopes and climatic data stored by the NASA Center for Climate 
Simulation where the volume of data is so large that it tends towards the new field 
of Big Data.  

 9. Government - In governmental directorates to prevent waste, fraud and 
abuse, combat cyber-attacks and safeguard sensitive information data science is 
used . business intelligence to make better financial decisions ,improve defense 
systems and protect soldiers on the ground. 
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Conclusion: 

In the context of real-world applications the use of data science as a quantitative 
approach to turn information into something valuable. Data Science has created a 
strong foothold in several industries such as medicine, banking, manufacturing, 
transportation etc. It has immense applications and has variety of uses.  
 
REFERENCES 
 
[1].  .S. M. F. Ali and R. Wrembel. From conceptual design to performance optimization of ETL 
workflows: current state of research and open problems. The VLDB Journal, pages 1–25, 2017. 
[2]. C. O’Neil and R. Schutt, Doing Data Science: Straight Talk from the Frontline, vol. 1. 2015.  
[2]E. Dumbill. What is Big Data? In Introduction to the Big Data Landscape. Available: 
https://www.oreilly.com/ideas/what-is-big-data Accesed: Dec 2016.  
[3]. A. K. Roy. “Impact of Big Data Analytics on Healthcare and Society.” J. of Biom. Biostat., 
April, 2016.  
[4].V. Dhar, “Data Science and Prediction,” Commun. ACM, vol. 56, no. 12, pp. 64–73, 2012.  
[5].Data Science: An Action Plan for Expanding the Technical Areas of the Field of Statistics 
William S. Cleveland Statistics Research, Bell Labs. 
http://www.stat.purdue.edu/~wsc/papers/datascience.pdf  
[6]. Statistical Modelling: the two cultures Leo Breiman. Statistical Science. Vol. 16 No.3 
(August 2001) 199-215.  
[7] .M. Marjani, F. Nasaruddin, A. Gani, A. Karim, I. A. T. Hashem, A. Siddiqa,and I. Yaqoob. 
Big IoT data analytics: Architecture, opportunities, and open research challenges. IEEE Access, 
pages 5247–5261, 2017. 
[8]. Data Mining and Knowledge Discovery. ISSN: 1384-5810 (print version). ISSN: 1573-756X 
(electronic version). Journal no. 10618 . 
[9]. What is Data Science? http://www.datascientists.net/what-is-data-science . 
[10]. Eckerson, W. (2011) “BigDataAnalytics: Profiling the Use of Analytical Platforms in User 
Organizations,” TDWI, September. Available at http://tdwi.org/login/default-
login.aspx?src=%7bC26074AC-998F-431B-BC994C39EA400F4F%7d&qstring=tc%3dassetpg 
[11] .Ari Banerjee senior analyst, heavy reading, “Big data and advanced analytics in Telecom: 
A Multi-Billion-Dollar Revenue Opportunity,” December 2013. 
[12] . “Research in Big Data and Analytics: An Overview” International Journal of Computer 
Applications (0975 –8887) Volume 108 –No 14, December 2014 
 
 
 

INTERNATIONAL JOURNAL OF INFORMATION AND COMPUTING SCIENCE

Volume 6, Issue 6, June 2019 25

ISSN NO: 0972-1347

http://ijics.com


