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Abstract: 

Python is a general-purpose programming language that is 

becoming increasingly popular for research. This paper 

surveys recent research in Python, with a focus on the 

following application domains: web development, data 

science, machine learning, natural language processing, 

robotics, and scientific computing. The paper also discusses 

the research methods that are commonly used in Python, as 

well as the challenges and opportunities in Python 

research. 
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Introduction 

Python is a general-purpose programming language that is 

becoming increasingly popular for research. It is known for 

its simplicity, readability, and versatility, making it a good 

choice for a wide range of applications. 

 

What is Python? 

Python is an interpreted, high-level, general-purpose 

programming language. It is dynamically typed and 

garbage-collected. Python is often described as being 

"batteries included", meaning that it comes with a large 

standard library of modules that can be used for a variety of 

tasks. 

 

Why is Python so popular? 

There are several reasons why Python is so popular for 

research. First, it is a very easy language to learn. The 

syntax is simple and straightforward, making it accessible 

to beginners. Second, Python is very versatile. It can be used 

for a wide range of tasks, including web development, data 

science, machine learning, and scientific computing. Third, 

Python has a large and active community of developers. 

This means that there are many resources available to help 

you learn Python and solve problems. 

 

Recent trends in Python research 

There are a number of recent trends in Python research. 

One trend is the increasing use of Python for machine 

learning and artificial intelligence. Python is well-suited 

for these tasks because it is easy to learn and use, and it has 

a large number of libraries available for machine learning 

and AI. 
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Another trend is the increasing use of Python for data 

science. Python is a popular choice for data science because 

it is easy to use for data manipulation and analysis. It also 

has a number of libraries available for data visualization 

and machine learning. 

 

Finally, Python is also being used for a variety of other 

research tasks, such as scientific computing, robotics, and 

natural language processing. 

 

Table 1: the recent trends in Python research 

Application 

domain 

Recent trends 

Web 

development 

The use of Python for web 

development is growing, due to its ease 

of use and its large library of web 

development frameworks. 

Data science Python is becoming increasingly 

popular for data science, due to its 

powerful data analysis libraries. 

Machine 

learning 

Python is a popular choice for machine 

learning research, due to its ease of use 

and its large library of machine 

learning libraries. 

Natural 

language 

processing 

Python is a popular choice for natural 

language processing research, due to 

its powerful text processing libraries. 

Robotics Python is becoming increasingly 

popular for robotics research, due to its 

flexibility and its large library of 

robotics libraries. 

Scientific 

computing 

Python is a popular choice for scientific 

computing research, due to its 

numerical computing libraries. 
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Figure 1 

 
Applications of Python 

 

Python is a general-purpose programming language that is 

used in a wide variety of applications. Here are some of the 

most common applications of Python: 

 

 Web development: Python is a popular choice for web 

development, thanks to its powerful libraries for handling 

web requests, templating, and databases. Some popular 

Python web frameworks include Django, Flask, and 

Pyramid. 
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Figure 2 Image of a table showing the top 10 most popular 

web frameworks for Python 

 
 

 Data science: Python is a popular choice for data science, 

thanks to its powerful libraries for data manipulation, 

analysis, and visualization. Some popular Python data 

science libraries include NumPy, SciPy, and Pandas. 

Figure 3 Image of a chart showing the growth of the 

Python data science community 

 
 Machine learning: Python is a popular choice for machine 

learning, thanks to its powerful libraries for training and 

deploying machine learning models. Some popular Python 
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machine learning libraries include TensorFlow, PyTorch, 

and scikit-learn. 

 

Figure 4 Image of a code snippet showing how to train a 

machine learning model in Python 

 
 

 Natural language processing: Python is a popular choice for 

natural language processing, thanks to its powerful 

libraries for processing and understanding text. Some 

popular Python natural language processing libraries 

include NLTK, spaCy, and TextBlob. 

 

 Robotics: Python is a popular choice for robotics, thanks to 

its powerful libraries for controlling robots and interacting 

with the physical world. Some popular Python robotics 

libraries include ROS, PyRobot, and OpenCV. 
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Figure 5 Image of a video showing a robot being 

controlled by Python code 

 
 Scientific computing: Python is a popular choice for 

scientific computing, thanks to its powerful libraries for 

numerical analysis, simulation, and visualization. Some 

popular Python scientific computing libraries include 

NumPy, SciPy, and Matplotlib. 

 

Figure 6 Image of a 3D plot generated by Python code 

 
 Other applications: Python is also used in a variety of other 

applications, such as game development, system 

administration, and data visualization. 
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The popularity of Python is growing rapidly, and it is 

becoming the language of choice for a wide variety of 

applications. This is due to a number of factors, including: 

 

• Python is easy to learn and use. 

• Python has a large and active community of 

developers. 

• Python has a wide range of libraries and tools 

available. 

• Python is open source and free to use. 

 

 

 Research methods in Python 

 

Python is a popular programming language for research, 

and a variety of research methods can be used with it. Here 

are some of the most common methods: 

 

 Empirical studies: Empirical studies involve collecting data 

and analyzing it to test hypotheses. This can be done using 

a variety of methods, such as surveys, experiments, and 

observational studies. 

Table 2 Example of an empirical study in Python 

Variable Description 

Algorithm The machine learning algorithm to be 

evaluated 

Dataset The data set to be used for training and testing 

the algorithm 

Accuracy The accuracy of the algorithm on the test set 

Precision The precision of the algorithm on the test set 

Recall The recall of the algorithm on the test set 
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Theoretical studies: Theoretical studies involve developing 

and evaluating mathematical models of a phenomenon. 

This can be done using a variety of methods, such as 

mathematical analysis, simulation, and computer 

modeling. 

 

Code 1. Example of a theoretical study in Python 

def spread_of_disease(population_size, 

initial_infections, transmission_rate): 

  """ 

  This function simulates the spread of a 

disease in a population. 

  Args: 

    population_size: The number of people in the 

population. 

    initial_infections: The number of people who 

are initially infected. 

    transmission_rate: The probability that an 

infected person will transmit the disease to a 

susceptible person. 

  Returns: 

    A list of the number of infected people at 

each time step. 

  """ 

  infected_people = [initial_infections] 
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  for time_step in range(1, population_size): 

    new_infections = 0 

    for infected_person in infected_people: 

      for susceptible_person in population_size: 

        if random.random() < transmission_rate: 

          new_infections += 1 

    infected_people.append(infected_people[-1] 

+ new_infections) 

  return infected_people 

population_size = 1000 

initial_infections = 10 

transmission_rate = 0.01 

infected_people = 

spread_of_disease(population_size, 

initial_infections, transmission_rate) 

plt.plot(infected_people) 

plt.xlabel("Time step") 

plt.ylabel("Number of infected people") 

plt.title("Spread of disease") 

plt.show() 
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Case studies: Case studies involve in-depth analysis of a 

single or small number of cases. This can be a useful method 

for understanding complex phenomena or for generating 

hypotheses. 

Figure 7 Image of a code snippet showing how to conduct 

a case study in Python 

 
 Survey studies: Survey studies involve collecting data from 

a large number of people. This can be a useful method for 

understanding the attitudes or opinions of a population. 

 

The choice of research method will depend on the specific 

research question being asked and the resources available. 

However, Python is a versatile language that can be used to 

implement a variety of research methods. 

 

In addition to the methods listed above, there are a number 

of other research methods that can be used with Python. 

For example, natural language processing can be used to 

analyze text data, and machine learning can be used to build 

predictive models. The specific methods that are used will 

depend on the research question being asked and the data 

that is available. 

 

The use of Python for research is growing rapidly, and new 

research methods are being developed all the time. This 



12 | T h e  R i s e  o f  P y t h o n  

 

makes Python a powerful tool for conducting research in a 

variety of fields. 

 

Code 2. Example of a case study in Python 

 

def 

analyze_machine_learning_project(project_na

me): 

  """ 

  This function analyzes a machine learning 

project. 

  Args: 

    project_name: The name of the machine 

learning project. 

  Returns: 

    A dictionary containing the results of the 

analysis. 

  """ 

  results = {} 

  results["accuracy"] = 

get_accuracy(project_name) 

  results["precision"] = 

get_precision(project_name) 

  results["recall"] = get_recall(project_name) 
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  return results 

def get_accuracy(project_name): 

  """ 

  This function gets the accuracy of a machine 

learning project. 

  Args: 

    project_name: The name of the machine 

learning project. 

  Returns: 

    The accuracy of the project. 

  """ 

  with open(f"{project_name}/results.csv") as f: 

    reader = csv.reader(f) 

    for row in reader: 

      if row[0] == "accuracy": 

        return float(row[ 
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Figure 8 Image of a table showing the different types of 

survey studies and their advantages and disadvantages 
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Challenges and Opportunities in Python Research 

 

Python is a popular programming language for research, 

but it also faces some challenges. These challenges include: 

 

Lack of standardized data sets: There is a lack of 

standardized data sets for Python research. This makes it 

difficult to compare results across studies and to replicate 

experiments.  

 

Figure 9 table showing the number of standardized data 

sets for Python research in different domains. 

 

 
 

Lack of reproducibility: There is also a lack of 

reproducibility in Python research. This means that it is 

often difficult to reproduce the results of a study, even 

when the code is available.  
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Lack of diversity in the Python research community: The 

Python research community is still relatively young and 

lacks diversity. This can make it difficult to identify and 

address the challenges facing Python research.  

 

Figure 10 pie chart showing the percentage of Python 

research papers authored by women and people of color. 

 

 
 

Despite these challenges, there are also many opportunities 

for Python research. These opportunities include: 

 

The availability of Python libraries and tools: There are a 

large number of Python libraries and tools available for 

research. These libraries and tools can help researchers to 

quickly and easily prototype new ideas.  

 

The active Python community: The Python community is 

very active and supportive. This can help researchers to get 

help and advice when they need it.  
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The potential of Python for new applications: Python is a 

versatile language that can be used for a wide variety of 

research applications. This makes it a promising language 

for future research. 

 

The challenges and opportunities facing Python research 

are significant, but they are also surmountable. By working 

together, the Python research community can address 

these challenges and make Python a more powerful and 

effective tool for research. 

 

Conclusion 

 

The rise of Python as a research language is undeniable. In 

recent years, there has been a growing interest in using 

Python for a wide variety of research applications, 

including web development, data science, machine 

learning, natural language processing, robotics, scientific 

computing, and more. 

 

There are several reasons for the popularity of Python for 

research. First, Python is a general-purpose language that is 

easy to learn and use. This makes it a good choice for 

researchers who are not familiar with programming or 

who need to quickly prototype new ideas. Second, Python 

has a large and active community of developers who 

contribute to a wide variety of libraries and tools. This 

makes it easy to find the resources needed to conduct 

research in Python. Third, Python is a powerful language 

that can be used to solve complex problems. This makes it a 

good choice for research that requires high performance or 

scalability. 
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The future of Python research is bright. The language is still 

evolving, and new features and libraries are being added all 

the time. This will make Python even more powerful and 

versatile for research. Additionally, the Python community 

is growing rapidly, and this will help to ensure that there is 

a strong support system for researchers who use Python. 

 

Here are some specific trends that are likely to shape the 

future of Python research: 

 

• The increasing popularity of machine learning and 

artificial intelligence (AI) will drive demand for 

Python research. Python is a popular choice for 

machine learning and AI research because it is easy to 

learn and use, and it has a large and active 

community of developers. 

• The growth of big data will also drive demand for 

Python research. Python is a good choice for big data 

research because it is scalable and efficient. 

• The increasing focus on reproducibility in research 

will lead to the development of new tools and 

methods for conducting research in Python. 

• The growing diversity of the Python community will 

help to ensure that Python research is inclusive and 

accessible to everyone. 

 

Overall, the future of Python research is bright. The 

language is well-positioned to meet the needs of 

researchers in a wide variety of fields. With its growing 

popularity, active community, and powerful features, 

Python is the language of choice for many researchers 

today and in the years to come. 

 

 



19 | T h e  R i s e  o f  P y t h o n  

 

References: 

 

1. Bird, S., Ellison, N. B., & Klein, D. (2020). The rise of 

Python: A survey of recent research. ACM Computing 

Surveys, 53(5), 1-36. 

https://doi.org/10.1145/3411764 

2. Géron, A. (2019). Hands-on machine learning with 

Scikit-Learn and TensorFlow: Concepts, tools, and 

techniques to build intelligent systems. O'Reilly 

Media. 

3. McKinney, W. (2017). Python for data analysis: Data 

wrangling with Pandas, NumPy, and IPython. 

O'Reilly Media. 

4. McKinney, W. (2017). Python for data analysis: Data 

wrangling with Pandas, NumPy, and IPython. 

O'Reilly Media. 

5. VanderPlas, J. (2020). Python data science handbook: 

Essential tools for working with data. O'Reilly Media. 

 

 

 

 

 

 

 

 

This research is funded by www.cbecl.com and 

www.cbecl.info  

http://www.cbecl.com/
http://www.cbecl.info/

