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Abstract 

Data Science is a branch of computer science which involves the combination of statistics, scientific methods, artificial intelligence 

(AI), and data analysis, to extract value from data. 

It uses scientific methods, processes, algorithms and systems to extract knowledge and insights from noisy, structured and 

unstructured data, and apply knowledge and actionable insights from data across a broad range of application domains. This paper 

signifies the use of data science and its application in our life. 
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Introduction 

Data Science is a deep study of various forms of data to extract 

some information. Those who practice data science are called 

data scientists, and they combine a range of skills to analyse 

data collected from the web, smartphones, customers, sensors, 

and other sources to derive actionable insights. Data science 

encompasses preparing data for analysis, including cleansing, 

aggregating, and manipulating the data to perform advanced 

data analysis. Analytic applications and data scientists can then 

review the results to uncover patterns and enable business 

leaders to draw informed insights.  

 

 
 

Need for data science 

 

Some years ago data was very less and it was easy to manage it 

using excel sheets and some BI tools. But in the present time 

more than 2.5 quintillion bytes of data is generated each day. In 

fact, it’s estimated that, by 2020, 1.7MB of data will be created 

every second for every person on earth. 

Now, handling such enormous data has become a challenging 

task for every organisation. 

So to handle, process, and analyse this, we required some 

complex, powerful, and efficient algorithms and technology, 

and that technology came into existence as data Science. 

Following are some main reasons for using data science 

technology: 
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▪ With the help of data science technology, we can convert 

the massive amount of raw and unstructured data into 

meaningful insights. 

▪ Data science technology is being opted by various 

companies, whether it is a big brand or a startup. Google, 

Amazon, Netflix, etc., which handle the huge amount of 

data, are using data science algorithms for better customer 

experience. 

▪ Data science is working for automating transportation such 

as creating a self-driving car, which is the future of 

transportation. 

▪ Data science can help in different predictions such as 

various surveys, elections, flight ticket confirmation, etc. 

 

Why data science 

Following are some main reasons for using data science 

technology: 

▪ With the help of data science technology, we can convert 

the massive amount of raw and unstructured data into 

meaningful insights. 

▪ Data science technology is being opted by various 

companies, whether it is a big brand or a startup. Google, 

Amazon, Netflix, etc., which handle the huge amount of 

data, are using data science algorithms for better customer 

experience. 

▪ Data science is working for automating transportation such 

as creating a self-driving car, which is the future of 

transportation. 

▪ Data science can help in different predictions such as 

various surveys, elections, flight ticket confirmation, etc. 

 

Types of data science jobs 

As Data Science is called today’s “hottest job title of the 21st 

century”, there are various job opportunities available in the 

field of Data Science such as: 

1. Data Scientist 

2. Data Analyst 

3. Machine learning expert 

4. Data engineer 

5. Data Architect 

6. Data Administrator 

7. Business Analyst 

8. Business Intelligence Manager 

 

 

 
 

Main components of data science 

 

Here are some of the main components of Data Science as given 

below: 

 

1. Statistics 

The study of the gathering, analysis, interpretation, presentation 

and organising of data” is how statistics is defined. That’s 

essentially the definition of data science, and the term was 

coined by Purdue statistician William S. Cleveland in the title 

of his paper “Data Science: An Action Plan for Expanding the 

Technical Areas of the Field of Statistics” in 2001. 

Statistics is one of the most important components of data 

science. Statistics is a way to collect and analyse the numerical 

data in a large amount and find meaningful insights from it. 

 

2. Domain expertise 

Domain expertise is the knowledge and understanding of a 

particular field. As data scientists, you may be working in a 

wide variety of industries, each of which has its own intricacies 
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that can only be learned gradually over time. 

 

3. Data engineering 

Data engineering is the aspect of data science that focuses on 

practical applications of data collection and analysis. For all the 

work that data scientists do to answer questions using large sets 

of information, there have to be mechanisms for collecting and 

validating that information. 

 

Visualisation 

Data visualisation is the process of creating interactive visuals 

to understand trends, variations and derive meaningful insights 

from the data. Data visualisation is used mainly for data 

checking and cleaning, exploration and discovery and 

communicating results to business stakeholders. 

 

Advanced computing 

Heavy lifting of data science is advanced computing. Advanced 

computing involves designing, writing, debugging and 

maintaining the source code of computer programs. 

 

Mathematics 

Mathematics is the bedrock of any contemporary discipline of 

science. For a data scientist, knowledge of good mathematics is 

essential. 

 

 
 

Tools for data science 

 

Data analysis tool: Microsoft Excel, Python, R, Jupyter 

Notebook, Apache Spark, SAS, Microsoft Power BI, Tableau, 

KNIME. 

 

Data warehousing: SQL, Hadoop, AWS Redshift. 

 

Data visualisation tool: R, Jupyter. 

 

Machine learning tools: Tableau, Data Robot, Rapid Miner. 

 

Deep learning: Tensorflow, H2O, Cafe, Kerras. 

 

 
 

Data science lifecycle 
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The main phases of data science life cycle are given below 

1. Discovery 

The first phase is discovery, which involves asking the right 

questions. When you start any data science project, you need to 

determine what are the basic requirements, priorities and 

project budget. In this phase, we need to determine all the 

requirements of the project such as the number of people, 

technology, time, data, an end goal, and then we can frame the 

business problem on first hypothesis level. 

 

2. Data preparation 

Data preparation is also known as Data Munging. In this phase, 

we need to perform the following tasks: 

• Data cleaning. 

• Data Reduction. 

• Data integration. 

• Data transformation. 

 

After performing all the above tasks, we can easily use this data 

for our further processes. 

 

3. Model planning 

In this phase, we need to determine the various methods and 

techniques to establish the relation between input variables. We 

will apply exploratory data analytics (EDA) by using various 

statistical formula and visualization tools to understand the 

relations between variable and to see what data can inform us. 

Common tools used for model planning are: 

• SQL Analysis Services 

• R 

• SAS 

• Python 

 

4. Model-building 

In this phase, the process of model building starts. We will 

create datasets for training and testing purpose. We will apply 

different techniques such as association, classification and 

clustering, to build the model. 

Following are some common Model building tools: 

• SAS Enterprise Miner 

• WEKA 

• SPCS Modeler 

• MATLAB 

 

5. Operationalize 

In this phase, we will deliver the final reports of the project, 

along with briefings, code and technical documents. This phase 

provides you a clear overview of complete project performance 

and other components on a small scale before the full 

deployment. 

 

6. Communicate results 

In this phase, we will check if we reach the goal, which we have 

set on the initial phase. We will communicate the findings and 

final result with the business team. 

 

Applications of data science 

The field of Data Science is filled with wonderful applications. 

In this modern era of digitization, Data Science is making a 

huge difference in making businesses successful. Not only in 

business but fields like healthcare, aeronautics, robotics, 

medicine, etc., Data Science is the game changer. Here is the 

list of applications of Data Science that are: 

• Education 

• Airline Route Planning 

• Healthcare Industry 

• Delivery Logistics 

• Banking and Finance 

• Filtered Internet Search 

• Product Recommendation Systems 

• Digital Marketing and Advertising 

 

Conclusion 

Data science technology is the base for future development. 

Data science has an application in almost all the fields like 

engineering, medicine, education, banking. It can bring 

revolution in the field of science and technology. 
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