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Abstract 
Data Science is a new field and introduced in the United 

Kingdom (UK), United States of America (USA), European 

Union, Australia, and Canada,  in 2012. The subject such as 

Statistics, Mathematics, Artificial Intelligence, Machine 

Learning and Data Mining became an integral part of Data 

Science.  The open-source tools were rejected by International 

Business Machines Corporation (IBM), Microsoft (MS), 

Systems Applications and Products (SAP), and Oracle. But 

open-source tools are essential for all bigger, smaller companies 

and academic institutions nowadays. This paper discusses the 

comparative study of the various tools of Data Science. The 

prime focus of the comparative study is to discuss the benefits, 

challenges and applications of the Data Science tools for 

researchers/user to decide which tools are better for their need. 

Key words: 
Data Science, Big Data, open source tools, Artificially 

intelligence,  Machine Learning, Machine learning and data 

Visualisation. 

1. Introduction 

David Donoho described the importance of data science 

and the improvement of academia Statistics, how it works 

better than theoretical statistics. He explained that 

different universities also offering data science in their 

academia. He also described that statistics encompasses or 

gaved the sound of all aspects of Data Scientist definition 

that uses scientific methods to discover new knowledge 

from raw data [1]. 

But it has some limitations because it focuses on 

statistical modelling rather than data preparation and 

representation. Statistics also deal with data, whether data 

is small or big. But using the data science deal with 

traditional data which computing science could never be 

accommodate and, it also predicts better data analysis 

across all sciences [2]. 

Barlas, P et al. described data extraction techniques of 

data sciences. For this purpose, they proposed the 

classification schemes to examine 70 open source data 

science tools, which include different components form 

different domains like computer learning and pattern 

recognition, machine learning, programming, and 

statistical study and data engineering. They have recorded 

their features and functionalities of different tools. They 

classified these tools into four categories. The 

classification of data science tools is based on main 

features like data mining characteristics, operational 

characteristics and  project activity [3]. 

Jevin D. West presented the description and emergence of 

data sciences. He also explains that science cannot 

examine by studying individual author or single paper. 

This can be done by studying hundreds of papers, by 

getting new ideas not only for a single domain but also for 

multiple domains, for resolving different big problems. In 

this way scholars will get the new ideas that they don’t 

have listened to yet and able to find something new. They 

also forced an advanced future study in which the 

emergence of data science. His aim is to move the 

graduate, master, etc. to the new discipline. The study of 

data science is effective for students because it comes 

from a different discipline like mathematics, statistics, and 

probability, programming and computer engineering, etc. 

The field of data science is giving the platform for 

researchers from different disciplines to work together to 

solve the world’s hard problems. [4]. 

Rajeswari, C et al., compared the two tools of big data 

analytics in this paper for getting the better results and 

performance. He explained in his paper that data is 

expanding day by day and new required  tools that can 

easily find interesting information. He opted for two tools 

R and Tableau and discussed three methods for comparing 

both R and Tableau.  

He also analysed three data-sets from the different sources 

using both tools R and Tableau and compared both tools 

based on their performance. Moreover, he concluded that 

Tableau gives a better result and efficient than R in big 

data analytics, although both have advantages or 

disadvantages [5]. 

Longbing Cao described that big data and data economy 

play the major part in 21 century for understanding the 

data DNA and its organism He also gives the definition of 

data science:  

 “Data science is the science of Data.” 
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He also presented a comprehensive survey in his paper 

and described the key term and journey of data-science 

that started from “data analysis” in 1962 and a picture of 

fundamental aspects of data science [7]. 

2. Methodology 

For the deep study, a review approach was adopted. This 

helped us to integrate the existing work and identify our 

strategy in broad manner. We made an in-depth study of 

Data Science tools, revealing their benefits, challenges 

and applications. The prime focus of our study is to 

provide comprehensive knowledge to all users to decide 

which tools are better to meet their need. 

Literature Survey  

Data science is a multi-disciplinary field that include other 

scientific fields such as Statistics, Mathematics, Artificial 

Intelligence, Data Mining and Machine learning to 

extract knowledge from structured and unstructured data  

[8-9].  

 

 

Fig. 1  Flow of Data Sciences in which involve several steps including 

Analysis, Business understanding, and Data visualisation to deal with 

Big data by using Machine learning and Data mining techniques. 

The term data science is introduced by John Turkey for 

the reformation of statistics academia, more than 50 years 

earlier. He pointed to the unrecognised science that is 

based on data science and its subject is to learn the data. 

Thus using this concept Bill Cleveland, John Chambers, 

and Leo Breiman again worked on statistics academia and 

expanded its boundaries from classical-statistics to 

theoretical statistics. Chamber focused on data preparation 

and presentation rather than data modelling. Similarly, the 

Breiman concept based on prediction instead of inference, 

and finally, Cleveland suggested the name "Data Science" 

for fulfilling his vision[2]. 

Data science is a vast field in which is further divided into 

different sub-field like artificial intelligence, data mining, 

deep learning and machine learning that are used to 

extract significant data from inconsequential data and also 

helps to create different statistical graphs and patterns 

easily.  

Data mining and Knowledge Data Discovery (KDD) 

processes are used to analyse the unstructured data and 

extracting meaningful information and also discovering 

different patterns by using large and complex datasets[3]. 

1. Python 

Python is developed by Guido van Rossum in the 1980s 

[10]. It is an open source, interpreted and high-level 

languages.  Specially codes for Python are written in a 

simple, easy format and extensively used for all kinds of 

scripts. Over the past years, it becomes popular in the 

field of data science. It has also many libraries for 

performing different tasks for different domains like 

Scipy, Pandas, StatsModels for Statistics. Similarly, 

Seaborn and Bokeh  it  is used for visualisation. Python is 

very popular among the computational scientists, and its 

use also increases with the passage of time. The major 

advantage of the python is an object-oriented language, 

easy to understand, readable and supporting multiple 

platforms. Besides this, it is slow and difficult to integrate 

with another language [11]. 

2. R-Programming  

R is the combination of S programming language and 

lexical scoping [12]. S language was developed by John 

Chamber in 1976 [13]. R language is most important for 

performing calculation and visualisation. It is an open 

source of programming language. Statisticians also using 

this language for performing different types of analysis, it 

is also used for parallel processing and handling big 

datasets, calculation of clusters. R language is also 

extensible that can easily be integrated with other 

languages and available as an open-source. Its syntax is 

very simple and can be easily readable and understandable 

for users. It is also used in academic institutions and the 

industries [14]. 

 

 

Fig. 7  Comparison of Python, R and Other Languages 
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3.  Scala and Clojure 

Both Scala and Clojure are like Julia, the object-Oriented 

and functional-language that runs on java virtual machine 

(JVM). JVM is used for saving development time and 

directly runs on a processor. The popularity of scala 

increasing in data mining[15]. Clojure was specially 

designed for concurrent processing and store static 

datasets. LinkedIn and Netflix are the users of both Scala 

and Clojure. Scala controls the concurrency of the 

program and supporting a single object. It also has a 

possibility of declaring the lazy objects where Clojure 

also control the concurrency of the program. In Clojure, 

the program behaves like the data. It also supports java-

interoperability[16]. 

 
Figure 8: Broad goals of Clojure 

showing some concepts that underlie 

the Clojure philosophy and how they 

intersect. 

 

4. Tibco 

Tibco was developed by Vivek Ranadive in 1997 [17-18]. 

TIBCO StreamBase is used in financial and capital 

markets. TIBCO (The data transport organisation) items 

i.e. TIBCO Spotfire is used for information disclosure and 

visual examination, TIBCO Statistica for information 

science and machine learning, and TIBCO Stream Base is 

used for improvement and organisation into a constant 

foundation. The TIBCO items are open-source inviting 

and use R/Python scripting  for the purpose of life cycle 

administration. TIBCO has built up its business R motor. 

TIBCO Enterprise Runtime for R (TERR) that is 

introduced consequently in TIBCO item appropriations. 

Note that TIBCO claims the S dialect and the S-PLUS 

programming item, and a group of designers who have 

made this conceivable. Tibco provides the facility of 

lucidity on cloud versus Clarity Enterprise and profiling 

the data. 

5. Excel 

Leaner Model was used to develop the Excel software. It 

is used for analysing unstructured datasets and also used 

for storing the data in normalised form. It has many 

processes that include different calculations, conditions, 

and concatenating the data. It uses the simplest commands 

that can easily find and replace the word. Similarly, both 

filtration of data and data sorting can also be possible with 

this tool.  It is also used for password protection, creating 

different charts and has many built-in formulas[19]. 

6. SAS 

The statistical analysis system (SAS) is the best tool in 

business intelligence. It deals with unstructured datasets 

and used for media analytics and data management. It has 

a procedure that performing various tasks like data-

management, analysis, formatting, data-editing, and 

retrieving. This software is very complicated and costly. 

The syntax of SAS is easy to understand and has many 

strong statistical abilities to perform statistical work. It 

has the ability to analyse the strong data, supporting a 

different type of Data-format. It also provides Algorithms 

for the encryption of data[20]. 

7. MYSQL/Oracle/MongoDB 

Structured Query Language is used for storing data in 

normalised form. These tools are dealing with large 

datasets and normalise the unstructured data in sequence 

and categorical. These tools have a different type of keys. 

MYSQL used RDBMS and the most common softwares, 

such as XAMPP or WAMP. MongoDB is schema is a 

schema-less database and dynamically load balance the 

queries. It is also using aggregation tools for performing 

data processing in the pipeline. Similarly, MySQL is a 

relational database and client-server system in which 

memory allocation system is thread-based and provide the 

compatibility of multiple commands, but oracle is easy to 

use and understand as compared to both MongoDB  and 

SQL. It provides a different type of algorithm for data 

encryption and making highly scalable graphs[21]. 
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8. NoSQL 

Johan Oskarsson reintroduced the term NoSQL in 2009 

[22]. It is similar to SQL. These are databases used for 

dealing with structured as well as unstructured data. 

Because of its high speed and flexibility, NoSQL is the 

most useful tool in data science. These databases are 

usually handled through API. No-SQL deals with large 

datasets like picture video machine to machine 

communications and convert them in a structured form. 

This is an advanced tool for dealing with big data. No 

SQL database supports the non- relational model. It can 

also support multiple data models, that will help the user 

to reuse the data within a different type of data model. It 

uses peer-to-peer architecture, which helps to Handel the 

complexity of cloud applications. It is highly scalable 

which helps to improve performance. The no SQL 

database easily maintains the unstructured, structured, and 

semi-structured data.  

9. Hadoop 

Hadoop is open-source software framework that was used 

for storing and processing the big data. It was developed 

in 2005 to support for Nutch search engine project. 

Hadoop is written in java for storing and tackling the big 

data, this software is specially designed for the data 

scientist to control the clunky datasets. It provides 

different frameworks that are used for processing big data. 

Similarly, Failure detection of hardware against 

data/applications and handling the issues of the 

application layer can also be possible with this software. It 

is an open-source and using hardware for storing large 

amounts of data. This software can store much data as can 

be stored without pre-processing. It provides scalability 

and flexibility and also helpful in Distributed- Processing 

and provides the facility of data locality. It also handles 

the repetition[23]. 

10. RapidMiner 

A Data-Science software which is also known as YALE 

developed in 2001 and its name changed from   YALE to 

the rapid miner in 2007 [24]. Rapid Miner is a very simple 

and fast software that mine the data perfectly and 

efficiently. It removes the complexity of data by using the 

advanced queuing mechanism. It  has many features like 

users can use built-in templates and pre-defined 

connections. It supports efficiently for model delivery, 

accesses any type of data, data exploration, data 

cleaning/preparation.  

11. WEKA 

Weka is redeveloped in 1997 from java in the university 

of Waikato [25]. Weka is a mostly use open source 

machine learning platform. Weka is an arrangement of 

machine learning that can be connected to an 

informational collection specifically or called from your 

own Java code. Weka has different types of instruments 

for information pre-preparing, bunching relapse, 

arrangement, affiliation, principles, and perception. Weka 

provides only the facility of automatic selection of 

features and the opportunity of data processing. It also 

gives the facility of the selection and visualisation of 

features that helps in the mining of data. It is very useful 

in educational purposes and can also be portable [26]. 

12. Google Cloud Computing: 

The first tool of Google was announced in 2008 and more 

services were added continuously and called Google 

Cloud Platform (GCP). It is based on a solid infrastructure 

and uses a wide range of host services, such as storage, 

computers, big data, machine learning, networking and 

internet of things (IoT) through an application 

programming interface (API). GCP also offers on the 

same framework end-user products such as YouTube and 

Google Search. It supports both the window and Linux 

and also provides the Consistence and Security[27].  

13. DataRobot 

A robust tool gives the option of machine learning for 

data scientists and also used to build the predictive model 

accurately in less time. DataRobot enhancing machine 

learning with advanced features. It uses text mining for 

detecting feature engineering and best for data pre-

processing. It also uses a distributed system for scaling up 

to large amounts of data. The Data Robot helps in the 

preparation of data and data perfection.  

Moreover, it supports the distributed architecture, easy to 

use, understand, and work promptly as compared to the 

other software[28].  

14. Paxata 

Paxata is a company that develops software in January 

2012. It is self-adaptive data preparation platform that 

allows the user to get, analyse, re-model and combine the 

data. Paxata deals with unstructured or raw data and 

converts into useful information form automatically by 

using the techniques of machine learning by just on 

simple clicks without writing the code. It is used for 

combining data from different sources and checking out 

the quality of data. Paxata also using the algorithm and 

machine learning techniques for data preparation and 

detect the record of any person if it is formatted 

differently. It can be easily integrable. 
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15. Trifacta 

Trifacta is a company in San Francisco designed software 

for data preparation and also work on cloud. Different 

machine learning, Data-visualisation techniques can also 

be used by Trifacta. This tool is designed for cleaning the 

raw data [29]. Its application automatically organizes the 

data is a structured form and do this process very fast. By 

using this tool, user’s can use Pattern Clean, Cluster Clean, 

and Reference Clean to resolve data quality issues. 

Transformation of complex data and raw data into clean 

form that may be possible through Trifacta to enhance the 

value of an Enterprise's Big Data. Trifacta introduces a 

new feature that addresses the data quality issues 

regarding its format and standardisation. It helps in Data 

Enrichment, Data Preparation and also providing the 

facility of Profiling Visual Data. 

16. Feature Labs 

It was developed in 2015, specially designed for feature 

engineering and machine learning and to build predictive 

models.  Data scientists utilised the techniques of the 

machine and artificial intelligence using Feature Labs to 

build the new product that will be useful for an 

organisation in the future. Some cloud-based tools that are 

promoting the machine learning techniques such as 

Alteryx, Qubole, Lumen Data these tools may be used to 

build predictive models and transform the unstructured 

data in a structured form. Feature Lab is also a tool which 

is useful in data transformation. It helps in developing 

different types of models and improve the flow of the 

work, also very efficient and scalable[30].  

17. Algorithms.io 

This tool is used for streaming data from different 

connected devices and changes the raw data into real-time 

information.  It is also used for the build APIs that 

connect machine learning with mobile apps and the web. 

Algorithm.io is a tool which is useful for data streaming,  

helpful in building APIs, and provides the opportunity of 

the Data Transformation [31]. 

18. Apache Hadoop 

Apache Hadoop is an open-source software that is used 

for computation using the network of computers. It was 

designed for computer cluster and commodity 

hardware[32]. It is also used for processing large datasets 

across multiple devices or computers by using different 

programming techniques. Apache Hadoop handles the 

issue of application layers instead of hardware level and a 

useful cluster of higher-end hardware. The Hadoop is 

maintained by apache Hadoop [33-34]. 

19. Apache HBase 

HBase is based on java and open source programming 

language. The Hadoop database used to store structured 

data and also mine the useful information from raw data. 

Data scientists using this tool to read/write the big data. It 

has an automation process and creates a different type of 

tables. Generally,  HBase is used when there is a need to 

access big data continuously and irregularly and for 

working on the huge level of HDFS. It supports table 

sharding, automatic fail-over, and supporting APIs [35].  

20. MATLAB 

MATLAB (matrix laboratory) is multi-paradigm for 

numerical that is used to integrates programming, 

computation, visualisation, and makes the environment 

easier to use, where the problem and their solution are 

expressed in mathematical form to develop a different 

type of models as well as algorithms or applications. It is 

an interactive environment where dimensioning is not 

required because the element act as an array and many 

computational problems can be easily solved, especially 

matrix, vector formulations, and fractions. It has many 

built-in mathematical functions as well as a vast collection 

of algorithms to solve different mathematical problems. 

Similarly, it also allows the user to write a program in C 

and FORTRAN language and interact with MATLAB. It 

is also used for used for data visualisation and for building 

a graphical user interfaces or also allows the 

customisation of graphics but slow in working [36]. 

21. Tensor flow 

It is a framework of machine learning that is open source 

created by Google that is used to train, build, and design 

the deep learning models. Its libraries can also be useful 

for numerical computations that are performed with a data 

flow graph. In these graphs, nodes are mathematical 

operations, and edges are data that is multidimensional 

form or array. It can also be used to develop solutions 

using deep learning techniques with deep learning and 

highly scalable across huge datasets. It can also make the 

calculation easier [37]. 

22. Julia 

It is an open-source high-performance dynamic 

programming language that is more convenient for vector 

and matrice. It is super-fast and more flexible, but the 

plotting is very difficult. The syntax of Julia is simple and 

familiar with other languages. It also allows parallel and 

distributed computing and can easily be integrated, It is 

easy to understand and read for technical user those are 

familiar with technical languages. It also provides the best 

complied, numerical accuracy, and also has a very 
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extensive library for mathematical functions and can also 

be integrable with libraries of C and Fortran [39]. 

23. Tableau 

Tableau is an application that deals virtually with 

structured data and generates interactive graphs and 

reports in less time. It is a business application that allows 

browsers-based analytics and it is an online software for 

sharing, distributing the content that is created on the 

tableau. Similarly, scripting is not required and easy to 

use and get a solution within minutes. It is also easy to 

understand due to continuing drag-and-drop features that 

can be easily translated into queries and also providing the 

programming-free environment. The speed of tableau is 

very high, so this software can easily evaluate millions of 

rows in less moment. Its dashboard is very interactive and 

data outcomes can also be shared in fewer clicks after 

examining the data. Besides this, it is very difficult to 

integrate with other applications [40]. 

24. KNIME 

KNIME (Konstanz Information Miner) is an open-source 

tool that is used for data modelling, data analysis, and 

predictive analysis; also it has a graphical interface but 

not based on the scripting language. It can also integrate 

with deep learning and data mining through a modular 

data pipelining concept. KNIME also has nodes repository 

that allows drag and drop the nodes. It is used in 

pharmaceutical research [41] and  also used for model 

evaluation as well as feature selection for doing this, it 

uses a forward feature selection method, this technique 

can be also used for checking the accuracy of the model 

[42]. 

Comparative study of Data Science 

Tools  

We attempted and studied a lot of tools for Data Science. 

The Open source tools and most demanding tools, that are 

very important for governments, academic institutions, 

industries, banking, financial institutions, private 

companies, researchers and as well for students. 

Comparative studies of these tools along with their 

benefits, challenges and applications are discussed in 

the table [1]. 

 

 

Table [1].Brief Overview of Benefits, Challenges, and Applications/Projects of Data Science tools.  

Name Benefits Challenges Applications  

Python Its strong and vigorous toolset with simple 

syntax helps scientists to generate code 

that is small and easy to understand. 

Python provides new facilities with the 

help of its Object-Oriented and updated 

structure [43]. The beginner can easily use 

this language because of its simple syntax 

which is easy to learn, use, and understand 

[44]. 

 

The real Python program works 

considerably much slower than the 

code which is compiled. There is a 

few scientific libraries related to 

documentation and  Fortran which 

helps new users [43]. 

It is helpful in the detection of 

the face, Machine Learning. It is 

also helpful in console-based, 

audio-based enterprise, and 

video-based applications [45]. 

R Languages R language is obtainable for a variety of 

software and hardware. 

The R presents a large variety of functions 

i.e. manipulation of the data, the statistic of 

modelling, and also helpful in graphics it is 

also extensible [46]. 

R gives many facilities regarding 

operations of the machine learning that 

includes regression, a classification it also 

gives facilities regarding the artificial 

neural network [47]. 

As compared to python and 

MATLAB languages the packages of 

R language are much slower. It is not 

an easy or simple language. It is not 

easy to learn because of its steep 

curve, the user having less experience 

of programming than is a difficult 

language for them [47]. 

It is helpful in the banking 

sector for the modelling of risk, 

it’s also effective in the 

discovery of drugs,  It is also 

beneficial in manufacturing 

companies for evaluating the 

best opinion[47]. 

Scala Scala is a language that is much 

compatible with Java, its complex coding 

helps in improving/increasing the 

performance. With the help of Scala, the 

developer can generate a code that is 

concise and functional [48]. 

 

There exist a few numbers of 

developer that use Scala. Its 

mix/hybrid functionalities sometimes 

become harder to understand and 

recognise [47]. 

Advanced patterns, API 

[49]. 
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Clojure Clojure presents various valuable/useful 

aspects that include the integration of the 

JVM by assembling to byte code,(STM) 

Software Transaction Memory. It gives 

effective tools for the concurrency of data. 

Clojure has a simple syntax that is easily 

understandable and it can transform the 

data through macros. It also has standard 

libraries [50]. 

The dense code is difficult to 

understand [51]. 

Because it inter-operates uses with 

Java, it is difficult to use [51]. 

Clojure use by the Chartbeat, 

Puppet for trapping blind 

persons. 

Clojure also provides its 

services in the cloud as SAAS 

[51].  

Tibco TIBCO is a Data Science Software that 

helps and allows the organisations to 

produce automation in their workflow. It is 

also helpful in business to solve real-world 

problems by using machine learning 

algorithms, it’s also effective in solving a 

complicated problem and give the solution 

to produce the best outcomes  [52].  

Manual training is required for an 

understanding of the advanced 

aspects [53]. 

 

For prediction and analysis of 

statistical data, its integration with R 

language is required [53]. 

It is helpful in digital factories 

for intelligent manufacturing 

purposes [54]. 

  

It is helpful in the detection of 

anomalies and gives the solution 

for the time-consuming 

problems [55]. 

Excel  Prevent from unnecessary coding, make 

fewer errors, controlling error is easier, 

assist corporations to implement a 

consistent style, and give business 

prospects in selling and buying modules of 

spreadsheets [56]. 

The use of Excel is not reliable and 

helpful in the detection of fraud. 

Testing is also not possible, not 

design for the collective work [57]. 

 

It gives the facilities to 

summarise the data by the use 

of graphs and the charts. Once 

the data is systematically stored 

in Excel, then it will be used for 

multiple purposes. It is helpful 

in searching, sorting, and 

analysing the data which makes 

the work much easier [58]. 

Statistical 

analysis 

system (SAS) 

It is helpful in the manipulation of the data 

for making it effective. They give a better 

output quality. 

SAS can manage massive datasets and give 

opportunities for the documentation [59-

60]. It also can handle massive datasets 

[61]. 

 

The representation of graphics is not 

proper. 

Problematic Text Mining 

 than R[61]. 

[15] 

For reliable clinical research and 

estimating the intelligence of 

business SAS is used [62].  

MySql Provide On-Demand Scalability 

having Complete Control on Workflow 

with Data Security [63]. 

Lack of advancement has other 

relational database management 

systems [64] and also has stability 

Issues [65]. 

Sales Management System, 

Car Sales and Service 

System[66]. 

Hadoop Hadoop having high Scalability and  

Resilient to failure 

[67]. 

 

Provide efficient  Authentication  and 

Security  

[68]. 

Not suitable for Small amount Data 

and also has some potential Stability 

Issues [67] 

Speech Analysis, 

Cloud Hosting 

[69]. 

Rapid Miner Having user-friendly interface Robust 

features that are powerful for applying 

analytics on real-life data[70]. 

Rapid Miner also has enormous 

flexibility[71]. 

Partitioning ability is Limited for 

training and testing the dataset[71]. 

 

 

 

Helpful in data mining and data 

analysis[72]. 

Algorithms.io Provide 99% prediction accuracy on the 

state of the sensor with a machine learning 

algorithm and on time series data in 

Classification & Anomaly Detection.[73] 

 

 Algorithms.io  is beneficial for time-series 

database and analytics.[73] 

- API for Developers [74] 

Apache 

HBase 

Provide modular and Linear scalability 

with reads and writes 

Consistent, in strict manner, also provide 

sharding of table in the automatic 

Does not support transaction due to    

Single point of failure can cause a 

serious issue as well as supporting 

issue with 

Cryptographic software[75]. 

 

storing genome sequences [77] 
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form[75]. 

 

 

 

SQL structure because  Apache 

HBase requires a new design if 

migrating from RDBMS to HBase 

servers [76]. 

Apache 

Hadoop    

Highly  Scalability and  Fault Tolerance 

capabilities 

[78] 

Application only for a small volume 

of data. 

[79] 

YARN 

Hortonworks 

Sqoop 

[80] 

Matlab Easily processing of images and video and 

creating simulations and also provide 

effortless Testing and Implementation of 

algorithms [81]. 

 

External libraries can be utilised easily like 

OpenCV[81]. 

Matlab can be easily accessible and 

efficiently perform the task by using 

functions but consumes much time to 

find the answer to my queries[33]. 

Identification of  Vehicle 

Number plates and face 

Recognition System[83] 

 

Digital Extraction of Brain 

tumour from MRI using 

MATLAB[84] 

Tensor flow Provide a better computational graph for 

visualisations, which areas compared to 

different libraries like Torch and Theano 

and very scalable[85]. 

 

Having a high level of adoption for finding 

the  resources of TensorFlow[97] 

 

With steep learning curve, Tensor 

flow having low-level functionality 

[86] 

 

Error detection and debugging are 

very difficult due to the odd 

structure. 

 [86]. 

Speech recognition, 

Tagging of objects in videos, 

Summarisation of Text. 

[87] 

tableau tableau has Remarkable Capabilities for 

Image Visualisation also having  

Multiple Connections for Information 

Supply[88]. 

Having High Cost with Poor 

Versioning and with a lot of  Security 

Issues [89]. 

 

  

Helpful to identify the risk of 

students[90]. 

Knime Provide an extension to Big data and  

suitable for blending of data also having 

local automation, powerful analytics,  and 

difference  of workflow  

[91]. 

When loadings looper meta nodes 

and Old cross-validation, both will be 

reset [92]. 

Developing machine learning 

models 

and prototypes  of workflow  

[93] 

WEKA Using GNU General Public License  Weka 

software is available in the free 

version.[94]  

 

The Weka is a collection of visualisation 

tools and GUI for accessing different  

 functionalities  

Like data analysis and predictive 

modeling[94]. 

 

Weka has various types of  machine 

learning algorithms to deal with real-world 

data mining issues[95] 

 

Compatible and runs on almost any 

advance computing platform[96] 

WEKA is memory intensive due to 

running on java and required licenses 

from one or more corporate entities 

[97]. 

For performing data-mining 

tasks, many machine learning 

algorithms using Weka[98]. 

 

Weka is applicable for Data  

Visualisation and Pre-

processing [99]. 

DataRobot  DataRobot  is easy to Integration, also  

having the better performance of data  

accuracy 

 [100]. 

 

Provide Plugging and playing with 

Hadoop [101]. 

Design and suitable for small 

businesses and supporting web-based 

applications [100]. 

Managing AI Cloud [102]. 

Paxata Paxata offers various types of deployment 

such as  Paxata-hosted cloud, private 

cloud, or a hybrid of all of these options 

and easy to learn [103]. 

Similarly, by using built-in Paxata 

The relational database is not 

supported as well as not used for 

complex ETL by Paxata[103]. 

 

Paxata deals with a small amount of 

Helpful in machine learning, 

semantic algorithms 

distributed computing 

techniques[104]. 
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function, preparation of projects can be 

easily done [103. 

data and having lacks functionality 

that makes it smoother [103]. 

  

 

Trifacta Visual Data representations are done 

automatically that depend on the content 

existed in visual profile which is most 

compelling also beneficial for predictive 

Transformation [105]. 

For performing the work on large 

files, then be careful about the 

dependencies on data quality and 

statistical summaries[106]. 

Data cleaning and  

preparation according to 

Latest platform regarding 

cloud data lakes and 

warehouses [107]. 

 

 

3. Conclusion 

In this paper, we have discussed the various tools of Data 

Science. Open source tools and other tools are discussed 

with their benefits, challenges and applications. But no 

doubt, the open source tools such as Python, R-

Programming and Weka were rejected by big companies 

such as IBM, MS, SAP and Oracle. Currently 

aforementioned companies are using open source tools, 

Python and R-Programming. The crux of our concluding 

remarks is that Python and R-Programing are free for 

every one and could be used for data modelling, data 

visualisation and a lot of other applications. A numerous 

tools also discussed and provided their useful information 

for researcher/user to decide which tool is useful for their 

application such as parallel processing, visualisation, Data 

Wrangling, Data Management and Big Data as well. 
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