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Abstract — The current era in science, computing, and technology are seeing a lot of movements and 

revolutions taking place around data science. Data Science is a booming market and lots of research and effort is 

being made to its outcomes. Now, to make out what exactly data science is; then simply a layman would say, the 

science that revolves around data or the science that deals with gaining insights from data. Data science is only 

useful when the data is used to answer a specific or a concrete set of question. This research work mainly 

focuses on the recent data science hot topics and trends that will benefit the community in the long run and what 

all things that are achievable through data science. 
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I. INTRODUCTION 

 

Data is the next generation big thing in the upcoming days in terms of volume, computing, and security. The 

amount of data that is generated is growing at an exponential rate. The amount of data that we generate every day 

is enormous. There are 2.5 quintillion bytes of data generated per day at our prevailing pace, but that pace is only 

promoting with the outgrowth of the Internet of Things (IoT). Undoubtedly, 90% of the world’s data was 

generated in the last couple of years. Social media plays a huge role in this data generation which covers up to 65-

70 % of the world’s data. This data will continue to increase as the times marches on. One must be thinking, “ 

How to handle this enormous quantity of growing data?”. Here comes the beauty of data science. Data is a raw, 

unorganized set of things, that needs to be processed to have a meaningful outcome. Based on this, data science is 

a technology that uses this data to produce meaningful outcomes. It’s a mixture of statistics, mathematics, 

analytics, intelligence, and engineering of data to produce fruitful results according to one’s need. Data Scientists 

around the world are using these key components to produce a meaningful form of data. Given the explosion of 

available data, people need to figure out how to work on these data, which might be structured or unstructured in 

nature. The current generation is experiencing data science in all aspects of life from searching valuable 

information on mobile phones, chatting with virtual bots and so on. Data science has been solving some common 

problems of our day to day life [1]. An original research work that was carried on collaborative data science; 

ventures with the extraction of knowledge from data to promote human collaboration within and beyond groups 

and organizations. Data Science for collaboration needs a deep belief of formulating queries valuable for 

collaboration, engineer practical solutions to the collaboration problems, and means to effectively deliver findings 

across tasks ranging from business managers to data analysts [2]. Another expanse is collaborative breeding and 

formulation of ideas and clarifications through crowdsourcing and online forums (such as dominodatalab.com). 

Access to varied, voluminous, and unverified data displays both new possibilities and challenges for directing 

collaboration obstacles [3]. The next section describes the basic theories of data science. 

 

II. DATA SCIENCE CONCEPTS 

 

A. WHAT IS DATA SCIENCE 

Data science falls into the multidisciplinary model architecture which is a combination of data inference, 

algorithm development, and technology used to resolve analytically complicated problems. Fortunately, the data 

that we worked until now was chiefly structured and small in capacity, which could be probed by applying the 

simplistic Business Intelligence (BI) means. Unlike data in the conventional systems which was often structured, 

today most of the data is unstructured or semi-structured. Let’s have a squint at the data inclinations in the image 

supplied below which reveals that by 2020, more than 80 % of the data will be unstructured and by the period it 
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reaches 2030; more than 95% of the data will be fully unstructured and chaotic in nature. The X-axis plot shows 

the year-wise distribution corresponding to the rate of growth in Y-axis. We get the exponential graph as 

expected, showing an outburst of data. These data are formed from diverse sources like business logs, document 

files, multimedia applications, sensors, and instruments. Manageable BI tools are not competent enough in 

treating this enormous volume and variance of data. This is why we require more complex and superior analytical 

tools and algorithms for processing, interpreting and extracting significant perspicacity out of it. This viewpoint 

of data science is all about uncorking findings from data. Jumping in at a granular level to mine and interpret 

complicated behaviors, trends, and inferences. It's about surfacing secret insight that can help enable businesses 

and IT firms to make smarter business decisions. 

 
Figure. 1 Exponential growth rate of data (Disruption Chart) 

 

B. COMPONENTS OF DATA SCIENCE 

Data Science is not an individualistic field, preferably it’s a merger of several autonomous processes that make 

up for it. The underneath picture shows the basic components which make up data science. Data exploration is 

the first footstep of data science where people try to know the data, explore and try to map the characteristics of 

the dataset through traditional data management systems. Next comes data engineering part where the data is 

processed to some architectural structure that helps to analyze the data according to the need. Pipelines are built 

that transform the data to format that data scientists can use. After this phase, comes the data analytics phase 

where data analysis is done by inspecting, cleansing, transforming, and modeling data with the goal of 

discovering useful information, informing conclusions, and supporting decision-making. The data analysis is 

further fine-tuned through business intelligence which is a technology-driven process for analyzing data and 

presenting actionable information to help executives, managers, and other corporate end users make informed 

business decisions. Statistical tools are used to perform value-driven analysis by statisticians and finally 

advanced algorithms are implemented (ML, AI) to get the actual results needed for the cause. The entire thing is 

data science and at various stages, people define the breakpoints to move forward. 

 
Figure 2: Components of data science 

 

C. WHY AND HOW TO USE DATA SCIENCE 

Since the volume of data is growing day by day, there must exist some ways to deal with this huge amount of 

data. Data Science plays a significant role to deal with structured and unstructured data. Meaningful values and 

insights can be extracted from this data by proper analysis, using correct algorithms, structuring and finetuning, 

and using the desired set of tools and software. Data science does not consist of a single piece, it’s a 
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composition of big data, machine learning, artificial intelligence, statistics and many more which are tied to a 

single thread. The picture below describes how data science revolves around the data. 

 

 
Figure 3: Interpretation of data science 

 

III. FIELD SURVEY OF WORK DONE 

 

This section describes some of the work done on big data and data science. Big data, data analysis, machine 

learning, artificial intelligence is long-running technology for over decades. But data science has made a strong 

breakthrough which derives meaningful and valuable insights from structured and unstructured data using these 

technologies [4]. Cox and Ellsworth [5] used the term big data initially 1997. After this for long decades, IT 

innovation and technology grew rapidly which resulted in the generation of a large amount of data but very little 

useful information could be got from it. Data analytics made strong breakthroughs through proposals provided by 

Bryant et al. [6]. Later big data was defined in terms of “3Vs: Volume, Velocity, and Variety” by Hurwitz et al. 

[7]. The continuous improvement on the data made human explore the technology on a larger scale and in today’s 

world, a lot of new technology and trends have come off, which humanity never thought of decades ago.  

 

IV. RECENT TRENDS AND OUTCOMES 

 

This section describes the recent trend, outcomes, and things on which data science plays a big impact. Some of 

the newest technologies on which it has created an impact are listed below:  

A. Edge Computing: 

Edge computing is technology that optimizes cloud computing systems by moving a part of its service from the 

center to the ‘edge’ of the central system or node. Edge computing extends support for computing services that 

need low latency nearer to requests. It eliminates the case of single point failure from the central node. It 

significantly reduces the amount of data that must be shifted, as a result of reducing the traffic and estimated path 

the data travels, hence reducing transmission cost and shrinking latency. Researchers have developed frameworks 

to directly deploy software components at the edge of the network [8]. Data science plays a vital that deals with 

transferring large sources of data nearer to the edge. 

B. Augmented Reality: 

Augmented reality serves the elements of the virtual world into our real world and thus boosting the things that 

we hear, see and feel. It lies in the center of a mixed reality spectrum creating an overlap between the real world 

and the virtual world. Data Science along with human-machine interaction will improve as research 

breakthroughs in AR and VR come about. 

C. Digital Twins: 

Digital twins can be thought of as an interleave or pairing between the virtual and the physical worlds. The 

digital representation showcases both the elements and dynamics of how IoT devices operate and leaves 

throughout its life cycle. Digital twins are a composition of Machine Learning (ML), Artificial Intelligence (AI), 

and Big data concepts which are all essential parts of data science. 
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D. Deep Neural Networks: 

A deep neural network defines a set of algorithms modeled with closely related to the human brain. The 

algorithm simulates the loosely related activity such as image and pattern recognition through a passage of 

inputs using various layers of simulated neural connections. The word ‘deep’ defines the depth or the several 

stages of processing that are done to derive outcomes without human intervention. Data science plays a crucial 

factor as deep learning represents a specific form of machine learning where technologies using aspects of 

artificial intelligence seek to classify and order information in ways that go beyond simple input/output 

protocols. 

E. Blockchain: 

A blockchain can be thought of a series of chained blocks and each of these blocks are a set of cryptographic 

functions and linked together by cryptography. Data science is an evolving field and the challenge comes in 

sharing, securing and authenticating data integrity. The blockchain is set to help data scientists to achieve certain 

milestones. 

F. Artificial Intelligence and Snart Apps: 

Artificial intelligence has gained a lot of dominance and it is incorporated almost everywhere into business 

systems and decision-making applications. Smart apps are next-generation technology, so-called innovative 

systems that collect a huge volume of data from sensors and other resources driven by AI, machine learning 

algorithms and predictive analytics to make information actionable for users and to improve experiences. The 

apps will also include digital assistance and virtual services. 

G. Intelligent things and platforms: 

Intelligent things are basically common day to day objects incorporated with AI and autonomous technology. 

Intelligent platforms provide services which include optimization and edge technology, intelligent things to 

drive business processes. These platforms however expected to deliver results based on the event models and the 

APIs which are fed to. 

H. Probabilistic Programming: 

Advanced analytics and statistical modeling is an important aspect of data science and probabilistic 

programming is a part of it. Probabilistic programming is used to simulate a set of probabilistic statistical 

models and draw an inference from those models. The main goal is to narrow the gap, unifying general purpose 

programming with statistical modeling and probabilistic reasoning. 

I. Meta Learning: 

Meta-learning can be defined as learning about learning. In simple terms, it tackles the problem of learning to 

learn and the ability to learn from one’s own learning and learning processes. It is a sub-branch of ML and meta-

learning systems extract and analyze metadata from previous deep learning processes and learn from those 

experiences. The fundamental idea is to inch a step closer to general AI. 

J. Cloud Analytics: 

Cloud analytics can be thought of any data analytics or business intelligence operation carried out in 

collaboration with a cloud service partner implemented on a public or private cloud. Cloud-based data science 

tools will come handy which will be able to access high-end systems that enable data processing very rapidly. 

K. Reinforcement learning: 

Reinforcement learning techniques are more of making our own data from labeled and unlabeled data. Data is 

collected on the go and where the system has no knowledge of the surroundings. The recommended system 

gathers information from collecting experiences while interacting with the simulation. Data science concepts are 

concerned with the thorough decision making of software agents toward maximizing the desired conception of 

rewards in model environments. 

L. Data Protection and Security: 

Data Scientists across the globe are craving for a common access layer to enforce data governance policies and 

data control access. Privacy is at the core of the data revolution and it is no longer acceptable to risk the 

exposure of sensitive data. 

M. Hyper Personalisation: 

Hyper-personalization is the basic realistic and smoother experience that we can think of today. Deep data 

learning identifies deeper patterns in data for hyper-personalization. Marketing automation, behavioral traits, 
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digital preferences, and personal habits are more emphasized through the basic machine learning algorithms for 

data science. 

N. Behavioural and Graph Analytics: 

Graphical analysis and behavioral simulation are growing rapidly into one of the most promising new segments 

in big data analytics. The broader perspective of data science technology in this field includes implementing 

graph databases, standardizing on graph analysis languages, building large graph database architectures and 

others. 

O. Journey Sciences: 

The understanding of journey sciences focuses on digging out hidden insights and derive prestigious values 

from the data. Business analysts and data scientists play a major role in dealing with journey sciences to make 

intelligent decisions and narrow the bridge between business executive and data. 

P. Recommended Systems: 

Recommended systems are basically tools or processes, designed specifically for dealing with large and 

complex information space problem, and setting a priority that is likely to be of interest to the user. E-

Commerce companies and retail outlets use the technology on a mass scale to enhance customer satisfaction and 

suggestions. Recommended systems are considered the most efficient tool for business purposes that helps in 

profitability as well as optimizing the current product portfolio. 

Q. Optimization Algorithms: 

Optimization algorithms deal with a model creation that finds the best fit for a given problem, say a machine 

learning technique and providing solutions and findings like optimal heuristics and minimum function losses. 

The optimization technique focuses on a particular set of data but not for all. Generalized optimization of ML 

and AI produces better results in terms of solutions. 

R. Generative Adversarial Networks: 

Generative Adversarial Networks (GANs) is a set of AI algorithms that constitute the system as a whole. Two 

neural networks connect the system among which one generates candidates and the other evaluates them. The 

method uses unsupervised machine learning that can produce images that look at most trivial superficially 

genuine to human observers, having many sensible properties. 

S. Self Service Business Intelligence: 

Self-Service business intelligence dissents from conventional business intelligence in terms of accessibility. 

Business data reports and files can be viewed on the go sitting from anywhere around the globe which surpasses 

the previous concepts of traditional BI. The center of the notion lies user independence and self-sufficiency 

when it comes to the use of corporate information, which leads to a decentralization of BI in the organization.  

T. Serverless Computing: 

The notion of serverless computing is not actually “serverless”. Instead of a physical server, the server rests in 

the cloud. The essential instructions are rendered as a request to the cloud and fetched from the server 

simplifying the deployment process and enhancing scalability. Serverless computing is redefining big data 

solutions forming scalable serverless data pipelines and reducing cost comparison for Hadoop processing. 

U. Cognitive Computing: 

Cognitive computing is characterized as a sub-branch of AI that uses human cognition endowment to a 

considerably higher level of reasoning and understanding. The system can solve a complex problem and is 

capable of making high-level decisions in complex problems. A cognitive system uses data science techniques 

to simulate human thought process in a computerized model. 

 

V. CONCLUSION 

 

The investigation that was acted on the modern trends, technologies and outcomes in data science; is remarkably 

overwhelming and drives a lot of challenge to data scientists, data engineers, data analysts, business analysts, 

statisticians, and mathematicians. Though most of the technologies are achieved in diverse research fields, some 

of the reviewed trends are yet to set a benchmark. The world of AI, ML and cognitive impact is always 

expanding, and the research work is a never-ending process. Every day new things linked to data science are 

coming up and researchers all around the world are trying to study the impact and fruitfulness of the outcome. 

As reviewed, the recent trends and accomplishments are quite amazing which will challenge researchers and 
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academicians in the forthcoming days. The reach of this paper is not restricted in finding out all the notable 

work that evolved around data science but to implement research and provide a solution for all the discussed 

topics and make a better world for mankind. 
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IT                                                  Information technology 
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