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This article discusses the results of benchmark tests that were con-

ducted to evaluate the performance of different frameworks for dif-

ferent types of applications. The tests found that Just.js is the rec-

ommended framework for real-time financial trading platforms 

and web-based news websites due to its exceptional performance 

on specific tests and its lightweight and easy-to-use nature. May-

minihttp is recommended for e-commerce platforms because of its 

good performance on multiple query, JSON serialization and data 

update tests and scalability. The article also emphasizes that the 

best framework for a particular application will depend on various 

factors such as the specific requirements of the application, the de-

velopment team's expertise, and available resources, so it is recom-

mended to evaluate other factors before making a decision on 

which framework to use such as support and documentation, com-

patibility, security, and resource management.  

1. INTRODUCTION  

With each passing year, the use of web technol-

ogies by average users is growing exponentially, 

leading to a high demand for performance, relia-

bility, and scalability of the systems being created. 

An essential part of the toolset for creating web-

sites are Frameworks, as they speed up the devel-

opment process and shorten the time it takes, thus 

helping to meet coding standards [1]. 

With the emergence of many programming 

languages for web applications, it is difficult to re-

alize the advantage of one language in this area 

over others [2]. We make an effort to realize these 

issues and compare mainly used languages such as 

Java, C++, C, C#, PHP, JavaScript, Rust and Python, 

and their most popular and welldocumented 

frameworks. For Java, the studied structures are 

Spring and Helidon, for PHP Laravel and Comet, 

for Python Django and Japronto, for Rust may-

minihttp and Salvo. In C#, ASP.net and BeetleX 

have been checked, in JavaScript solutions are 

Node.js, and Just.js. In C language Framework h2o, 

and in C++ Drogon.  

A framework makes web programming easier 

and better organized in many ways. Firstly, frame-

works increase programming productivity be-

cause writing a piece of code that would typically 

take hours and take hundreds of lines, can be done 

in a matter of minutes with built-in  functions. Sec-

ondly, a widely used framework has a significant 

advantage in terms of security because its users 

become long-term testers. If a user finds a security 

problem, they can report it to the framework cre-

ators' website so that the developer team can fix it. 

Thirdly, often most popular frameworks are free, 

and since they help the programmer write code 

faster, the final cost of application development 

will be significantly lower. Fourthly, a framework 

usually comes with a support team, documenta-

tion, or a large forum where users can quickly get 

answers. Choosing a framework is an important 

step as it will determine the speed and quality of 

the final product [3].  

Many users browse multiple websites at once 

navigating through various sources of information, 

so software limitations can easily lead to the loss of 

viewers [4]. Frameworks are also good for main-

taining an application over a long period of time, 

because they make it easier to understand the code 

of the application that always within one technol-

ogy works in a predictable and known way to the 

developers.  

The main goal of this research is to help web 

developers in choosing the best solution for per-
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forming their work, and to compare the capabili-

ties of the standards of their native programming 

language with available alternatives among other 

programming languages.  

2. MEASUREMENT METHODS AND  

ENVIRONMENT 

2.1. Measurement methods 

The measurements were carried out by TechEm-

power, which is a project that conducts regular 

performance and functionality tests on a variety of 

web application frameworks and platforms. The 

tests, known as the benchmarks, evaluate the per-

formance of different frameworks and platforms 

in scenarios such as serving dynamic content, exe-

cuting database queries, and handling HTTP re-

quests. Tests use automated scripts to simulate 

real-world workloads and record the performance 

of the systems being tested. The results of these 

tests are analysed and published in the form of 

rankings and charts on the TechEmpower website.   

The Framework Benchmarks project includes sev-

eral different types of tests:  

• "Plaintext" tests: These tests measure the time 

it takes for a framework to return a simple 

"Hello, World!" message. These tests are de-

signed to measure the raw performance of the 

framework and do not include any additional 

processing or rendering.  

• "JSON serialization" tests: These tests measure 

the time it takes for a framework to serialize a 

JSON object and return it to the client. These 

tests are intended to measure the performance 

of the framework's JSON serialization library.  

• "Single query" tests: These tests measure the 

time it takes for a framework to execute a sin-

gle database query and return the results to the 

client. These tests are intended to measure the 

performance of the framework's database inte-

gration.  

• "Multiple query" tests: These tests are similar 

to the single query tests, but they execute mul-

tiple queries in a single request. These tests are 

intended to measure the framework's perfor-

mance when executing multiple queries in a 

short time.  

• "Fortunes" tests: These tests measure the time 

it takes for a framework to execute a database 

query, generate an HTML page from the re-

sults, and return the page to the client. These 

tests are intended to measure the performance 

of the framework when rendering dynamic 

content.  

• "Updates" tests: These tests measure the time 

it takes for a framework to execute a series of 

database updates and return the results to the 

client. These tests are intended to measure the 

performance of the framework when executing 

multiple updates in a short period of time.  

• "Cached queries" tests: These tests are similar 

to the single query tests, but they use caching 

to store the results of the query in memory. 

These tests are intended to measure the per-

formance of the framework's caching imple-

mentation.  

2.2. Environment 

The above-mentioned benchmarks are a set of 

performance tests designed to evaluate the perfor-

mance of web application frameworks. These tests 

are run in a variety of environments, cloud based, 

and physical. Cloud environment is set on Azure 

server provider. Physical benchmarks are tested 

on “Citrine” server which consists of three homo-

geneous Dell R440 servers each equipped with an 

Intel Xeon Gold 5120 CPU, 32 GB of memory, an 

enterprise SSD and dedicated Cisco 10-gigabit 

Ethernet switch. The goal of the benchmarks is to 

provide a fair comparison of the performance of 

different frameworks under a consistent set of 

conditions, in order to help developers, choose the 

best tool for their needs. By publishing the results 

of these benchmark tests, divided not only on lan-

guage, but also by environment, developers can 

make informed decisions about which technolo-

gies are best suited to their needs. This can help to 

ensure that they are using the most appropriate 

tools for their projects and can ultimately lead to 

better software development practices and more 

efficient and effective applications.  

3. ANALYZE METHOD  

In our analysis of the TechEmpower bench-

mark data, we used Matlab to create graphs and 

visualizations of the results. Matlab is a powerful 

and widely used software tool for data analysis, 

visualization, and mathematical computation, and 

it allowed us to represent the data in a clear and 

concise manner. The graphs and visualizations we 

created with Matlab helped to highlight trends and 

patterns in the data and provided a more intuitive 

way of comparing the performance and function-

ality of different web application frameworks. 
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Overall, the use of Matlab played a crucial role in 

our analysis and presentation of the benchmark 

data, helping to make the results more accessible 

and easier to understand for a wide audience.  

Matlab Script to analyze data is as follows:  

Framework = 

string(height(jsonser));  

Percentage = ze-

ros([height(jsonser), 1]);  

max = 0;    

 

for i = 1:height(jsonser)      

    Framework(i) = 

string(jsonser{i, 1});      

    if jsonser{i, 3} > max          

       max = jsonser{i, 3};      

    end  

end    

 

for i = 1:height(jsonser)      

    Percentage(i) = jsonser{i, 3} / 

max * 100;  

End 

 

for i = 1:height(jsonser)      

    for j = 1:height(jsonser)          

        if Percentage(i) < Percent-

age(j)              

           tmp = Percentage(i);              

           tmp2 = Framework(i);              

           Percentage(i) = Percent-

age(j);  

           Framework(i) = Frame-

work(j);  

           Percentage(j) = tmp;       

           Framework(j) = tmp2;  

        end  

    end  

end    

 

figure(1);  

b = barh(Percent-

age);  

grid on;  

yticklabels(Frame-

work);  

xlabel("Percentage 

[%]");  

box off  

title("Multiple Query compara-

tion.");  

b.FaceColor = "#4f5bd5";  

4. COMPUTING ALGORITHMS  

Each test result, except the sum up score, were 

responses per second for a specific framework. 

The final score was a composite result of all tests 

with individual weights. Weights were determined 

using TPR scoring algorithm. The algorithm is 

quite simple:  

1. Select 10 frameworks to cover a wide range of 

test scores and languages.   

2. Calculate mean RPS of selected 10 frameworks.  

3. Normalize the magnitude of each means to 

align with the most popular test – JSON seriali-

zation. For example, if JSON average RPS is 

equal to 150,000 and Fortunes mean RPS is 

equal to 10,000 – the Fortunes normalizing will 

be given score of 15 (150,000/10,000 = 15).  

4. Apply semi-fixed test biases listed below:  

a. JSON – 1.0  

b. Single query – 0.75  

c. 20-query – 0.75  

d. Fortunes – 1.5  

e. Updates – 1.25  

f. Plaintext – 0.75  

5. RESULTS   

In Figure 1, a comparison is made of the process of 

retrieving a plaintext response from a database. 

This information can be useful in understanding 

the various steps and considerations involved in 

accessing and retrieving data from a database. By 

comparing the different approaches to getting a 

plaintext response, you can gain insight into the 

pros and cons of each method and determine the 

most appropriate solution for your needs.  

 

Figure 1. Comparison of getting a plaintext response in 

relation to best result in the collection  

This information can be helpful for developers 

working with databases and looking to optimize 

the performance and efficiency of their data re-

trieval processes. In addition, understanding the 
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process of getting a plaintext response from a da-

tabase can be useful for anyone interested in the 

underlying mechanics of data storage and re-

trieval.  

Figure 2 is showing evaluation of the web 

framework on its ability to serialize an object into 

JSON format and return it as a response to the cli-

ent. The object being serialized consists of a single 

key-value pair, with the key "message" and the 

value "Hello, World!". The performance of the web 

framework is measured based on how efficiently 

and quickly it can serialize this object and return it 

as a response. This test is designed to assess the 

web framework's ability to handle basic JSON seri-

alization tasks and provide fast and reliable re-

sponses to clients. 

 

Figure 2. Comparison of JSON Serialization 

It is important to note that the simplicity of the 

object being serialized in this test may not accu-

rately reflect the complexity of real-world JSON se-

rialization tasks that web frameworks are ex-

pected to handle. However, this test can still pro-

vide valuable information about the web frame-

work's performance and can be used to compare 

the efficiency of different frameworks in handling 

basic JSON serialization tasks.  

Additionally, the results of this test can be used 

to identify any potential bottlenecks or inefficien-

cies in the web framework's JSON serialization 

process, which can be addressed and optimized in 

future development.  

In Figure 3 the test is making a request to the 

web framework, which retrieves a single row from 

a database table and converts it into a JSON format 

for the response. The performance of the web 

framework is evaluated based on how efficiently 

and quickly it can complete this process. This test 

is designed to measure the web framework's abil-

ity to handle simple database queries and serialize 

the resulting data as JSON.  

 

Figure 3. Schematic shows comparison of single query 

request to one database table 

To further elaborate, the purpose of this test is 

to assess the web framework's performance in  

a scenario where it needs to retrieve a single row 

of data from a database and return it to the client 

in a JSON format. This is a common task that web 

frameworks are expected to perform, and so it is 

important to evaluate their efficiency and speed at 

doing so. The results of this test can be used to 

compare the performance of different web frame-

works and identify any strengths or weaknesses in 

their handling of simple database queries and 

JSON serialization.  

In Figure 4 the shown comparison presents a 

test of retrieving multiple rows from database and 

converting it to JSON format prepared for re-

sponses. This process is used to assess the perfor-

mance of a web framework based on how effi-

ciently and quickly it can execute simple database 

queries and convert the retrieved data into a JSON 

format. The aim of this test is to evaluate the web 

framework's capability to handle this type of task.  

 

Figure 4. Comparison of fetching multiple rows from 

single database table and serializing of these rows as  

a JSON response 

In Figure 5, the performance of a framework's 

Object-Relational Mapping (ORM) is tested in re-
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trieving and manipulating data from a database ta-

ble containing fortune cookie messages. The ORM 

is used to fetch all rows from the table, which has 

an unknown number of rows, and an additional 

fortune cookie message is inserted into the list at 

runtime. The list is then sorted by the message text, 

and the resulting list is delivered to the client using 

a server-side HTML template. The test ensures that 

the message text is properly escaped and treated as 

untrusted, and that the UTF-8 fortune messages 

are rendered correctly. This information can be 

useful in understanding the capabilities and per-

formance of a framework's ORM in retrieving and 

manipulating data from a database. It can also be 

helpful for developers working with databases and 

looking to optimize their code for data retrieval 

and manipulation. 

 

Figure 5. Comparison of fetching a full data table of 

Unix random fortune cookies 

Figure 6 showed comparison of performance 

on updating databases. In this test, the system is 

designed to handle incoming requests by perform-

ing multiple databases write operations. Each 

request involves the following steps:  

1. Fetching multiple rows from a simple data-

base table  

2. Converting the rows to in-memory objects  

3. Modifying one attribute of each object in 

memory  

4. Updating each associated row in the database 

individually  

5. Serializing the list of objects as a JSON re-

sponse  

The test is run multiple times, testing the per-

formance of the system when performing 1, 5, 10, 

15, and 20 updates per request. It's important to 

note that the number of statements per request is 

twice the number of updates, since each update is 

paired with a query to fetch the object. The test is 

run at 512 concurrencies, which means that there 

are 512 requests being processed simultaneously. 

The purpose of this test is to evaluate the system's 

ability to handle multiple databases write opera-

tions efficiently. 

 

Figure 6. Comparison of performance on updating  

databases 

The scores shown in Figure 7 for the perfor-

mance of different web frameworks are calculated 

by taking a weighted average of the results of sev-

eral tests. The weights assigned to each test are as 

follows: JSON serialization = 1.0, single query = 

1.737, multiple queries = 21.745, fortunes = 4.077, 

data updates = 68.363, and plaintext = 0.163. These 

weights reflect the relative importance of each test 

in evaluating the overall performance of the web 

frameworks. It is important to understand that the 

weights assigned to each test in calculating the 

overall performance scores are subjective and may 

not necessarily reflect the relative importance of 

these tests to all users of the web framework. The 

specific needs and priorities of an individual or or-

ganization will determine which aspects of a web 

framework's performance are most critical, and 

therefore, which tests and weights should be given 

more consideration. For example, if an organiza-

tion primarily focuses on developing web applica-

tions that require frequent updates to large 

amounts of data, then the "data updates" test and 

its corresponding weight of 68.363 would be more 

relevant and important in evaluating the overall 

performance of the web framework. On the other 

hand, if an organization primarily focuses on devel-

oping web applications that primarily serve static 

content, then the "plaintext" test and its corre-

sponding weight of 0.163 may be more relevant 

and important. 
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Figure 7. Comparison of composite scores 

In Figure 8, the number of watchers for selected 

repositories on GitHub is presented. This data can 

be useful in highlighting the level of interest and at-

tention that specific projects are receiving. By dis-

playing the number of watchers, you can provide 

insight into the level of engagement and support 

for a particular repository. This information can be 

helpful for developers looking to contribute to or 

use a particular project, as well as for those inter-

ested in understanding the impact and reach of dif-

ferent open-source projects on GitHub. In addition, 

the number of watchers can be a good indicator of 

the potential size and activity of a repository's 

community. 

 
Figure 8. Showcase of number of watchers for selected 

repositories on GitHub 

In Figure 9 the number of forks for selected re-

positories on GitHub is displayed. This infor-

mation can be useful in demonstrating the level of 

community engagement and support for a partic-

ular repository. By showing the number of forks, 

you can provide insight into the popularity and 

adoption of specific projects. This information can 

be helpful for developers looking to contribute to 

or use a particular project, as well as for those in-

terested in understanding the impact and reach of 

different open-source projects on GitHub.  

 

Figure 9. Showcase of number of forks for selected  

repositories on GitHub 

In Figure 10, the number of stars for selected 

repositories on GitHub is shown. The data demon-

strates the popularity and recognition of these spe-

cific projects, providing insight into the level of ap-

preciation and support they have received. This in-

formation can be helpful for developers looking to 

contribute to or use these projects, as well as for 

those interested in understanding the impact and 

reach of different open-source projects on GitHub. 

The number of stars is often considered a form of 

endorsement on GitHub and can be a good indica-

tor of the overall quality and usefulness of a repos-

itory. 

 

Figure 10. Showcase of number of stars for selected  

repositories on GitHub 

According to insights.stackoverflow.com (Fig-

ure 11), the popularity of programming languages 

can vary over time. Some languages, such as Java 



Sustainable Production, Instrumentation and Engineering Sciences            Vol. 4. No. 1(2025) 

7 
 

and Python, have consistently high levels of popu-

larity and remain near the top of the chart through-

out the plotted time period. Other languages, such 

as C++ and Rust, have more variable levels of pop-

ularity and fluctuate more in their ranking on the 

chart. 

 

Figure 11. Schematic of percentage popularity of  

compared languages relative to Stack Overflow  

questions in their topic 

It's important to note that this plot shows the pop-

ularity of programming languages based on the 

number of questions asked about them on Stack 

Overflow, which may not necessarily reflect their 

overall popularity or usage in the industry. Other 

factors, such as the number of job openings or the 

amount of code written in a language, could also be 

used to measure popularity. 

The popularity of web frameworks can be influ-

enced by the popularity of the programming lan-

guage they are written in, but it is not directly tied 

to it. 

For example, a web framework written in  

a popular programming language may have an ad-

vantage in terms of adoption and usage, since de-

velopers who are familiar with the language may 

be more likely to use the framework (Table 1). On 

the other hand, a web framework written in a less 

popular language may have a harder time gaining 

traction, even if it is well-designed and functional. 

However, the popularity of a web framework is 

not solely determined by the popularity of the lan-

guage it is written in. Other factors, such as the ease 

of use, performance, and features of the frame-

work, can also play a role in its popularity (Table 2, 

3 and 4). 

In summary, the popularity of web frameworks 

can be influenced by the popularity of the program-

ming language they are written in, but it is not di-

rectly tied to it. Other factors can also play a role in 

the popularity of a web framework. 

Table 1. Schematic of percentage popularity of compared languages relative to Stack Overflow questions in their topic 

 

Table 2. Content presents values calculated based on the weighted multiplicators that financial trading platform  

developer framework prefers 
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Table 3. Content presents values calculated based on the weighted multiplicators that financial trading platform  

developer framework prefers 

 

Table 4. Content presents values calculated based on the weighted multiplicators that news webpage developer 

framework prefers 

 

 

Defined developer types: 

1. A developer working on a real-time financial 

trading platform will likely focus on the Single 

Query test, as the platform needs to quickly re-

spond to individual queries. This developer will 

likely use in-memory databases and other perfor-

mance optimization techniques to minimize re-

sponse time and improve overall system perfor-

mance. 

Assigned Values: 

• DB updates: 5 

• Single Query: 5 

• Plaintext Response: 2 

• Multiple Query: 3 

• Json Serialization: 2 

• Fortunes: 1 

 

Composite scores calculated based on the weighted 

multiplicators that financial trading platform developer 

framework prefers 

2. A developer working on an e-commerce plat-

form will likely focus on the Multiple Query test, 

JSON Serialization test and Data Update test. The 

platform needs to process and return large 

amounts of data in JSON format, handle multiple 

queries at the same time and perform frequent up-

dates to the product catalog. They may use docu-

ment-based databases, pagination, asynchronous 

processing and efficient libraries for serialization 

and data updates.  

Assigned Values: 
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• DB updates: 5 

• Single Query: 3 

• Plaintext Response: 2 

• Multiple Query: 5 

• Json Serialization: 5 

• Fortunes: 1 

 

Composite scores calculated based on the weighted 

multiplicators that e-commerce developer framework 

preferes 

3. A developer working on a web-based news web-

site will likely focus on the Single Query test and 

Fortunes test, as the website needs to quickly re-

spond to requests for cached content and display 

large amounts of data in a tabular format. This de-

veloper will likely use caching mechanisms, Con-

tent Delivery Network (CDN) and efficient libraries 

for displaying data in tables to improve perfor-

mance and scalability of the website. 

Assigned Values: 

• DB updates: 2 

• Single Query: 5 

• Plaintext Response: 5 

• Multiple Query: 2 

• Json Serialization: 2 

• Fortunes: 5 

 

Composite scores calculated based on the weighted 

multiplicators that news webpage developer  

framework prefers 

6. CONCLUSIONS  

According to the benchmark tests that were 

conducted, different types of developers may find 

different frameworks to be the best fit for their 

needs. For real time financial trading platforms, 

Just.js is the recommended framework. This is be-

cause it provides exceptional performance on the 

Single Query test, which is crucial for this type of 

application. Additionally, Just.js is lightweight and 

easy to set up, making it a great option for high-

performance, low-latency applications.  

On the other hand, e-commerce platforms may 

benefit from using May-minihttp as their frame-

work of choice. This is because it offers excellent 

performance on the Multiple Query test, JSON se-

rialization test, and Data update test, which are the 

most important for this type of application. Fur-

thermore, May-minihttp has good scalability, mak-

ing it ideal for large-scale ecommerce platforms.  

For web-based news websites, Just.js is again 

the recommended framework. It offers excellent 

performance on the Fortunes test, which is critical 

for this type of application. Additionally, Just.js is 

lightweight and easy to use, making it a great 

choice for high-performance, low-latency applica-

tions.  

It is important to note that these results are 

based on the specific set of tests and configura-

tions that were used. The best framework for  

a particular application will depend on various 

factors such as the specific requirements of the ap-

plication, the development team's expertise, and 

available resources. Therefore, it is recommended 

to evaluate other factors before making a decision 

on which framework to use.  

Additionally, it is important to consider the 

level of support and documentation available for 

the framework. A framework with a large and ac-

tive community, as well as comprehensive docu-

mentation, can make development and trouble-

shooting much easier. Furthermore, looking into 

the framework's compatibility with other technol-

ogies and tools that you plan to use in your project 

can also be a crucial factor. For example, if you 

plan to use a specific database management sys-

tem, it is important to ensure that the framework 

has good support for it.  

Another important consideration is the frame-

work's ability to handle security and data protec-

tion. It is important to ensure that the framework 

has built-in security features and that it is up-to-

date with the latest security standards. This can 
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help to minimize the risk of data breaches and 

other security issues.  

Finally, it is also worth evaluating the frame-

work's ability to handle and manage resources, 

such as memory and CPU usage. A framework that 

is efficient in managing resources can help to min-

imize the risk of performance bottlenecks and 

crashes.  

In conclusion, while the benchmark tests re-

sults can give a good idea of the performance of dif-

ferent frameworks, it is important to also consider 

other factors such as support and documentation, 

compatibility, security, and resource management 

before making a decision on which framework to 

use. It is also important to keep in mind that the 

best framework for a particular application will de-

pend on the specific requirements and constraints 

of the project and development team. 
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