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ARTICLE INFO  ABSTRACT 
 
 

The compression for sending images with REST API to provide a better response time. Applied to 
bibliographic research to understand the concepts included in the work, descriptive research to 
clarify the methods used and exploratory research to develop a REST API based on another 
product. With the above, it was possible to evaluate the performance of the REST API for the 
transmission of images. With the application of the image transmission tool they were able to 
decrease the transmission time by approximately 98.6%, before in 217 milliseconds that on a 
large scale would become long for the user. With the resources presented, cognitive research is 
relevant to express the improvement in sending and receiving images, leveraging education, 
human values and ethics. 
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INTRODUCTION 
 

Large images reduce the speed of web pages, which provides a 
bad user experience. Optimizing images is reducing the file, so 
it can help improve the performance of an electronic website. A 
problem arises when formatting the images, which may reduce 
the quality (it may make the visitor not have a good user 
experience). There are techniques that allow you to reduce the 
size of the image file and keep them with good resolution. A 
REST API, it is documentation of established standards and 
routines, enabling applications to use these features, without 
knowing the software. APIs allow the exchange of information 
between applications. In other words, the communication 
between users and applications, to be consumed by front-end 
applications (client-side), and sending them via HTTP requests, 
improving the usability associated with the performance 
generated by the optimization in the general process of sending 
images, being low or high resolution without affecting the 
response time, providing the parties involved with satisfactory 
results in relation to the performance of the application. The 
alternative would be the implementation of a tool that reduces 
the size of the image file and thus transmits data between users  

 
 
 

and applications, through a technological tool improving the 
sending time, being able to transmit low or high resolution 
images without affecting the response time. 
 
THEORETICAL REFERENCE 
 
Docker, Container Manager: A standard software unit is 
based on a container that packages all its dependencies and the 
code and so that the application's tour is fast and reliable from 
one computing environment to another (SILVA, 2016). A 
Docker container image is a lightweight, executable, 
standalone software package that has everything needed for an 
application to run: system tools, libraries, code system settings, 
and runtime. In the case that the container images become 
runtime containers, the Docker Engine executes the images and 
makes them containers. It is available for Windows and Linux 
based applications, the container will always run the software 
in the same way, regardless of the infrastructure. the software 
is isolated from its environment by means of containers and its 
operation is guaranteed in a uniform manner, even though the 
differences, for example, between preparation and 
development. 
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Docker containers are run by the Docker Engine the containers 
are set to an industry standard so they can be portable in any 
environment. Containers share the kernel and do not require an 
operating system per application, increasing server efficiency 
and reducing server and licensing costs. Docker provides the 
industry's strongest standard isolation capabilities and 
applications are more secure. In the project it was used to 
facilitate the deployment of the application in any environment, 
whether in production or development. 
 
Python, High Level Programming Language: Python was 
developed in the 1990s to succeed the ABC language. Python 
versions are also compatible with the GPL. It is an interpreted 
and general-purpose programming language, which allows 
systems to be integrated more effectively, its object-oriented, 
high-level approach with dynamic semantics (BANIN, 2018). 
Python's simplicity reduces the maintenance of a program by 
writing logical and clear code for large and small scale 
projects, supports modules, packages, modularization and code 
reuse. It is one of the languages that has grown the most due to 
its ability to support other languages and the compatibility 
operating on the main Windows and Linux operating systems. 
Programs like Instagram, Reddit and Dropbox are encoded in 
the Python language. Python is even the most popular language 
for data analysis and has conquered the scientific community 
because it supports structured programming, object-oriented 
coding, a large community to answer questions, a growing 
number of data analysis libraries and scalability. In the project 
used to write the business rule functions that include image 
compression and persistence in the database. 
 
Flask, Framework Web Written in Python: It is a small 
framework a lightweight web application framework written in 
Python and based on the WSGI Werkzeug library and the 
Jinja2 library (FLASK, 2018). It started out as a simple 
wrapper around Werkzeug and Jinja and became one of the 
most popular Python Web application frameworks, because it 
maintains a simple but extensible core. However, it does not 
have a form validation, database abstraction layer or 
component where third party libraries exist to perform 
functionality. It is available under the terms of the BSD 
License. It was designed to facilitate and speed up the 
introduction, with the ability to expand to complex applications 
and has the flexibility of the Python programming language 
and provides a simple model for web development that offers 
suggestions, but does not impose any dependency or layout of 
the project. Once importing into Python. It can be used to 
streamline the construction of web applications, an example of 
an application developed with Flask is the framework page. 
There are extensions capable of adding features that are 
provided by the community that provides libraries to solve 
Python issues, this simplifies the framework and makes your 
learning curve smooth. We will use it to write HTTP 
communication methods like (GET, POST, PUT, DELETE). 
 
Pillow, Python Library for Image Handling: The Python 
Imaging Library (PIL) adds image processing capabilities to its 
Python interpreter (MITCHELL, 2019). It is a free Python 
programming language library that supports many file formats 
and provides advanced image and graphics processing 
capabilities with support for opening, manipulating and saving 
to PNG, TIFF, BMP, EPS and GIF image formats. It is possible 
to create new file decoders to spread the library in accessible 
image formats. PIL or Python Image Library is a package of 
public functions for manipulating images through a script, 

inserting image processing capabilities into your language 
interpreter. An image can represent one or more data lists. The 
Library grants to store several lists in an image, since all have 
the equivalent depth and dimensions. Ideally, for the red, green, 
blue and alpha transparency values a PNG image can have 'A', 
'B', 'G' and 'R' bands. Many operations operate on each band 
separately, for example, histograms. It is often useful to think 
of each pixel as having a value per band. It is being used to 
reduce the resolution of the images, compress and stream the 
image. 
 
Mongodb, Open Source Nosql Database: It is a distributed 
database software oriented to free general-purpose documents, 
open source and multiplatform, written in the C ++ language 
(HOWA; MEMBREY; PLUGGE, 2019). MongoDB uses 
JSON-like documents with schematics is developed for 
developers of modern applications and for the cloud era, which 
stores data in JSON documents with dynamic schema, this 
allows records without worrying about the data structure, such 
as the types of fields to store values or number of fields. It is a 
database that can be run on Windows, Linux and Mac etc. It 
supports most popular programming languages, such as C #, 
Java, PHP, JavaScript, NodeJS, Python and others. Its 
attributes allow applications to model information in a more 
natural way, so data can be housed in different hierarchies and 
continue to be easy to find and indexable. It is designed for 
modern application developers and the cloud era. It is being 
used to save the image stream. 
 
Swagger, A Tool That Allows Creating Documentation for 
APIS: It is a mechanism that makes it possible to create API 
documentation through 3 ways, allows you to write service 
specifications manually and publish them on your own server 
or on third parties (DOGLIO, 2015). Automatically, 
concurrently grants to create the documentation and the API. 
Codegen, is an application that converts the Swagger 
annotations included in the source code of the REST APIs into 
documentation. When consuming an existing API, we need to 
know the available features and details on how to invoke them: 
resources, URIs, methods, Content-Types and other 
information. Currently, it is common for the business market to 
use REST APIs for application integration, to provide new 
services or to consume third-party services, Swagger is an open 
source software framework supported by tools that helps 
developers to consume RESTful web services, create, design 
and document. The Swagger toolkit includes code generation, 
support for automated documentation, UI tool and test case 
generation. We will use it to visualize the endPoints with the 
visual documentation, it facilitates the implementation of the 
backend and the consumption on the client side. 
 
Mongo Express: It's an Administrative Interface for 
Mongodb: Mongo Express comes with a “config-default.js 
file”. It supports basic authentication, which addresses the 
base64-encoded payload (HOLMES, 2016). Basic 
authentication is configured, the HTTP Authorization: Basic 
<payload> request header must be passed to access Mongo 
Express web components. The Mongo Express package 
supports database authentication credentials to be passed 
through environment variables. Passing credentials through 
environment variables can result in information leakage, if the 
host is deployed using containers or virtual machines. Basic 
authentication is used to protect Mongo Express environment 
variables and web administrative panels and is used during 
credential storage to make it possible to configure back-end 
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connections to the main database. That we will use to manage 
the information in the database and visualize the data persisted 
in the database. 
 

MATERIALS AND METHODS 
 
Bibliographic search will be used to search for content to build 
knowledge about API Rest and Python in books, articles and 
magazines. Descriptive research will be applied to clarify the 
methods used so that the reader can understand the subject. The 
exploratory research method was used to implement a new 
Python-based Rest API based on a product that already exists, 
providing the basis for creating a new product.  
 
Docker is a Container manager using to facilitate the 
application deployment in any environment. Python is a 
programming language being used to write business rule 
functions. Flask is a framework written in Python that we will 
use to write HTTP communication methods. Pillow is a Python 
library for manipulating images, it is being used to reduce the 
resolution of images, compress and stream the image. 
MongoDB is a database being used to store streaming images. 
Swagger is a tool that allows you to create documentation for 
APIs, we will use it to view endPoints, with visual 
documentation. Mongo Express is a web-based administrative 
interface for MongoDB, which will be used to manage 
database information and view persistent data in the database. 
 

RESULTS AND DISCUSSION  
 
The information stored and processed daily is the main means 
of information and decision making for organizations and 
people, but among this information, countless images of 
different sizes and formats are passed daily, corresponding to 
the loss of performance in applications. According to the 
largest search engine, the speed of your site is one of the main 
points taken into account for distribution in search results. 
Performance when loading a website is one of the main points, 
but often overlooked. Sites with performance issues taking 10 
seconds or more to render are negatively affected according to 
the Googlers themselves. In practice, slow sites take longer to 
be indexed by the Google robot (crawler). And it is not a good 
strategy, it affects the number of pages indexed by the search 
engine. Akamai together with Forrester Consulting conducted a 
survey of 1,048 consumers online and obtained the results: Of 
consumers 40% will not wait 3 seconds for the page to load. 
After that time they will leave the site. Consumers 52% say 
that speed is linked to loyalty to a website. 47% of consumers 
expect the page to load in 2 seconds or less. Another factor is 
how much a slow page can take the focus away from the 
consumer selling process. The applications with the image 
download scenario, use the consumption of images on a large 
scale with several different application requests, the cost for 
this operation would be higher on the server and client side 
providing problems such as display time of images on desktop 
devices and getting worse on mobile because it has an audience 
that has a preference for real-time applications, compared to 
sending an image with a size of 778 KB the response time is 
217 milliseconds, knowing that a large-scale system would not 
be supplied, we propose the development of a tool that 
optimizes this process, so through this we will propose the 
construction of this API to have a comparison of the method 
currently used. One of the main causes of slowness on your site 
is the application of heavy images, in some cases heavy images 
can make your site 3 times slower, within this environment we 

 
 

Fig. 1: Folder structure Source: Authors, (2020) 
 

 
 

Fig. 2: Linux commands to create the folder structure. 
Source: Authors, (2020) 

 

 
 

Fig. 3: Command to enter the folder Source: Authors, (2020). 
 

 
 

Fig. 4: Installing python 3.8 Source: Authors, (2020). 
 
 

 
 

Fig. 5: Installation of used libraries. Source: Authors, (2020). 
 

 
 

Fig. 6. Libraries successfully installed Source: Authors, (2020). 
 

 will start to develop the API, a folder for the project must be 
created, inside from the project folder create the ws-img folder 
and within it create the folder structure (Fig. 1). We can see the 
Linux commands to create the folder structures (Fig. 2).You 
must enter the folder “ws-img” (Fig. 3). In order to start the 
installation of python 3.8, execute the command (Fig. 4). After 
installation to install python, execute the commands (Fig. 5).  
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Fig. 7: Mongodb configuration files Source: Authors, (2020). 
 

 
 

Fig. 8: Containers that are in use Source: Authors, (2020) 
 

 
 

Fig. 9. Configuration of the flask framework. 
Source: Authors, (2020). 

 

 
 

Fig. 10: Route file. Source: Authors, (2020) 

 
 

Fig. 11: Configuration commands Source: Authors, (2020) 
 

 
 

Fig. 12: Starting the application server Source: Authors, (2020) 
 

 
 

Fig. 13: Route running in the browser Source: Authors, (2020) 
 

 
 

Fig. 14: Route running through the swagger 
Source: Authors, (2020) 

 
To start the installation of the libraries that will be used in the 
project, we can see the example of the libraries that were 
successfully installed in the project in (Fig. 6). The “Pipfile” 
file will contain the libraries that are being used in the project. 
You must start by uploading the container with mongodb, 
inside the folder create the file “docker-compose.yml” (Fig. 7). 
Upload the container with the mongodb, via terminal accessing 
the mongo's folder, executing the command “docker-compose 
up -d”, to validate that the container is working correctly 
“docker-compose ps”. After starting the container with 
mongodb, via the terminal, navigate to the mongo's folder, type 
“docker-compose up -d”, to check if the container is working 
correctly “docker-compose ps”.  
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Fig. 15: Route to obtain (GET) image Source: Authors, (2020). 
 

 
 

Fig. 16. Return route you get (GET) Image Source: Authors, 
(2020). 

 

 
 

Fig. 17. Route that calculates the image height 
Source: Authors, (2020). 

 

 
 

Fig. 18: Connection function and image compactor Source: 
Authors, (2020) 

 
 

Fig. 19. Consultation with mongoDB Source: Authors, 
(2020). 

 

 
 

Fig. 20: Streaming optimization and transformation Source: 
Authors, (2020). 

 

 
 

Fig. 21: Swagger-ui Source: Authors, (2020). 
 
 

If everything is working, the following message will be 
informed (Fig. 8). Inside the “py-image.py” file, insert the 
following lines of code (Fig. 9). In the “image_view.py” file 
that is inside the views folder, it will be our controller making 
an analogy to Java, where our routes were, and their respective 
rules (Fig. 10). Enter the file “ws-img.py” copy the following 
code snippet (Fig. 11). Following we can test the application, 
via terminal navigate to the “app” folder, execute the following 
command “PROFILE = develop python ws-img.py” (Fig. 12). 
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Fig. 22: Route response Source: Authors, (2020). 
 

 
 

Fig. 23: Configuration commands Source: Authors, (2020). 
 

 
 

Fig. 24: System configuration commands Source: Authors, (2020). 

 
Open the browser and enter the address “localhost: 5000 / 
version” you can see the answer in the browser (Fig. 13). It is 
possible to see this same route through Swagger-ui, he is 
responsible for documenting our API, in your browser type 
“localhost: 5000 /” we can see the one in more detail (Fig 14). 
Having the entire API structure ready, it is necessary to 
implement the functionalities.  

 
 

Fig. 25: Swagger-ui Source: Authors, (2020). 
 

 
 

Fig. 26: Mongo-Express Source: Authors, (2020). 
 

 
 

Fig. 27: Size and response time Source: Authors, (2020). 
 

It is necessary to elaborate a route that returns the images in 
JPG format so that you have the possibility to compare the 
performance of the presented solution. You need to go to the 
“image_view” controller to create a new route (Fig. 15). This 
route is responsible for receiving a request with an 'id' as a 
parameter, and returns to the image that is in our image 
repository inside the / baseImage folder, the image “ok.jpg” 
and if you don't find the image it returns a error image 
“error.jpg”. Before the test, it is necessary to download the 
images, available on the google driver, follow the link:  
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Fig. 28: Response time Source: Authors, (2020). 
 

https://drive.google.com/open?id=1lv-AwF0g DKhRHzi-
tfGeGnsI8Z5UCGhS. After downloading, unzip the file in the 
project folder. Open the browser, type “localhost: 5555”, it is 
necessary to go to the endPoint “/ image / get_img / {id}” type 
“1” in the ID field, execute if everything happens right there 
will be a return (Fig. 16). We will work with a predefined 
width for our images, but being able to create an Array with 
different sizes, depending on the need of the application, one of 
the possibilities would be more than one application consuming 
this service, and need different sizes of the image, it can be a 
mobile device or a website, so that it is possible to serve both 
with just one registration at the bank. We will define only one 
width to calculate the proportional height for the image. Create 
the “image_view.py” controller and add this new endPoint 
(Fig. 17). Inside the services folder, open the file 
“imageService.py”, where the connection to mongoDB will be 
created, and all the business rules of the API. After elaborating 
the connection function and the “compactImage ()” function, 
which is being called inside the controller (Fig. 18). 
In the same file, the query to mongoDB is made, which is 
called within the function “compactImage ()”, in the previous 
code snippet the method “buscaImg ()” is called, the method 
“buscaImg ()” will be implemented (Fig. 19). It will be to 
elaborate the method that will be responsible for the 
optimization and transformation of streaming images (Fig. 20). 
Use Swagger-ui in the browser “localhost: 5555 /”, in the route 
“/ image / findImage / {name} / {code]”, pass by parameter the 
name of the folder that I keep the image and the code for it     
(Fig . 21). The route will have a return (Fig. 22).Within 
services it is necessary to edit the “docker-compose.yml”, add 
the code snippet (Fig. 23). Create the Dockerfile file, and enter 
the commands (Fig. 24). Run the complete project in the 
docker, go to the root folder where your docker-compose is, 
open it in the terminal and type “docker-compose up -d --
build”. Links: Swagger-ui: localhost: 5555 / (Fig. 25). In 
Mongo-Express: localhost: 8081 / (Fig. 26). The size and 
response time of the method used exposed (Fig. 27). We have 
217 milliseconds in the response time, with a size of 778 KB, 
in the counter-proposal the response time and size of an image 
using the proposed method (Fig. 29). It is only 3 milliseconds 
in response time and only 45 KB in size, we can define 
different sizes for different applications, several resolutions and 
this would not interfere with the application's performance. 
Great performance has been achieved with minimal cost. The 
tests were designed with a stable internet, the user traveling 
through a mobile data network that is constantly interfered, 
these values doubled more and thus they would have a 
sensation of speed in the rendering of the images in their 
application, generating a pleasant experience for the user and 
consequently making to get him back on the platform. 

Conclusion 
 
According to the exposed scenario, the image transmission API 
proved to be a viable medium for solution and management, 
storage and distribution of images through Api's, presenting a 
better performance and thus accelerating the process of loading 
images on websites and applications mobile, managing to 
decrease the transmission time by approximately 98.6%, which 
was previously 217 milliseconds and changed to 3 milliseconds 
in response time without losing the resolution quality and 
providing users with a good user experience within the time 
that is approximately three seconds. Therefore, the tools and 
programming language used in the development of the research 
provided the project collaborators with a satisfactory result and 
could contribute to the community. The means developed and 
presented are relevant to cognitive research to share knowledge 
with the scientific community expressing the knowledge of 
sending and receiving images through a REST API, leveraging 
education, human values and ethics. 
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