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SUMMARY 

This paper discusses the basic aspects of creating a modern web application by the example of the 
Institute of Geology. Creating a web application using modern technologies is a painstaking process it 
takes a lot of effort and attention. The main criteria which corresponds to created the following website 
- attractive appearance, safe and informative for users, easy to work with geographic data. 

The purpose of this work was to create a functioning web application. Also, a block to display geospatial 
data in the web-portal was created in the created application. The Model-Template-View architectural 
template was used for design the website. The PostgreSQL database was used for the data warehouse. 
The Python on Django framework and its libraries were used for the server part. The client side of the 
application used the such technologies as: HTML, CSS, JavaScript, Bootstrap 4. The JavaScript API 
for ArcGIS was used to display geospatial data. 

For developing a portal for educational and scientific organization an important point is giving free 
access to all potential stakeholders to such decisions. 
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Introduction 

Nowadays, internet technologies are critical for science and daily life. A combination of modern 
technologies and their requirements such as quick, correct and easy access to information, data security 
are necessary components for all areas of human activity, including educational and scientific 
institutions. Therefore, it is extremely important that modern web portals, which are the main way of 
presenting access to information, have an attractive appearance, have been optimized, fast and secure. 
However, this is not directly related to the problem of site content informativeness. That is why, when 
creating a website that would be information-holistic, designed for the needs of both external and 
internal users, it is necessary to strictly adhere to the stage of development and use a complex of 
technological solutions.  

An important aspect of the portal, which is being developed for the Institute of Geology, is its focus on 
entrants, students, teachers on the one hand, and taking into account the need for internal users to be 
able to access a large amount of data that has geospatial information. The last feature makes the data 
more understandable in searching and presentation, and can be used for geospatial analysis of geodata.  

A similar task for the organization of a portal for educational and scientific organization is non-trivial. 
The solution to this class of problems is implemented for the portal of the Educational and Scientific 
Institute "Institute of Geology". When working on a site with geospatial data, a special API is used - 
JavaScript API for ArcGIS (JavaScript API for ArcGIS Guide, 2020). This API allows you to operate 
geospatial data to display it on the selected layer. The JavaScript API also let on you to create your own 
maps and data structures using a modified JSON format, namely GeoJSON (H. Butler, M. Daly and 
oth., 2016). 

Technology solutions for the web-portal 

A stack of technologies was used to create a web application, in particular, Python on Django, HTML, 
CSS, JavaScript, PostgreSQL, JavaScript API for ArcGIS. PostgreSQL is used as the data storage. This 
database has several advantages at work. It is reliable and durable and operates without interruption 
under high loads for a long time. PostgreSQL also works on all types of UNIX-like systems, including 
Linux, FreeBSD, Solaris, HP/UX, Mac OS X, and MS Windows. It can also be used for both 
commercial and non-commercial projects. The database also has libraries that allow you to store 
geospatial data, such as PostGIS (PostgreSQL documentation, 2020; PostGIS 3.0.2 Manuals, 2020). 

Python on Django was selected for the server aspect of development of the web application. Django is 
a high-level Python web framework that focuses on rapid development and lets you to construct web 
applications that based on ready-made solutions. This greatly simplifies the development of technology 
and reduces the chance of errors, which positively affects the perception of information by the user. 
Django also has its own ORM, which makes it easier to interact with databases (Django official 
documentation, 2020). 

HTML5 and CSS3 (HTML and CSS Standards, 2020) are basic development tools, and they were used 
to develop the client side of the site for marking and styling. The selected tools are indispensable and 
are used as standard, in accordance with the W3C World RFC. ECMAScript, the most well-known 
being JavaScript (Netscape), is the foundation of web application development technologies such as 
DHTML and architectures such as Ajax, which is an integral part of the modern Internet (ECMAScript 
2019 Language Language Specification, 2019). 

For imaging of data with geographical information was used JavaScript API for ArcGIS (JavaScript 
API for ArcGIS Guide, 2020). The technology that chosen let on to manipulate the data and display it 
on the maps in the created web application, which greatly simplifies the perception of information and 
allows to view the information to each user without using specialized software. The API has the ability 
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to handle a variety of data, making it flexible, and it also has tools to customize maps to highlight most 
important data. 

Geoportals 

A good example of a web application is the USGS US Geological Survey site. This site provides 
scientific information on life-threatening natural hazards; minerals and other natural resources; 
ecosystem health and the environment; climate impact and land use. It also publishes scientific papers 
by scientists who develop new methods and tools to provide timely, relevant and useful information 
about the Earth and its processes. The site also has GIS APIs, which are interactive maps and are used 
to find information with geographical data. Applications have tools for displaying meta data. The portal 
provides download of selected materials in an easy-to-use format (U.S. Geological Survey official 
website.Mapview). As a result, the US Geological Survey site has a clear and understandable structure 
for the user. The interface is not overloaded, optimized, user-friendly and secured by HTTPS used. 
There are also applications that display data on geographic surfaces with details of the object or territory. 
The only notable drawback is the technology on which the GIS application is developed. When 
switching to MapViewer, you may notice that it is made using Flash technology. So, there is a problem 
with the possibility of using it as the technology is used less and less every day. Although modern 
browsers can open such web applications, additional plug-ins must be installed. Adobe Flash 
implementations occasionally find "vulnerabilities" that allow attackers to take various actions with the 
system.  

A good example of a web application is a site at earth.nullschool (EarthWindMap website). This app is 
responsible for visualizing global weather conditions, ocean waves, and ocean surface temperatures 
predicted by supercomputers. Data are updated periodically and have a wide time span. Data is 
displayed by using the GIS application. The interactive map can display weather, temperature and speed 
of ocean waves. There are also time selection tools and filters to change the map projection. Thus, 
earth.nullschool is informative and interactive. The data presented in it is clear, the interface is not 
overloaded with unnecessary details. The site is safe to view the way HTTPS is used. With the 
application it is possible to monitor and analyze these weather conditions. 

Project implementation practice 

The result of the work is the created web portal of the Institute of Geology. A database model (Fig. 1) 
was designed based on the information contained on the institute's previous website. Data are 
normalized, atomic, updated and correct. The built model can also be expanded depending on the 
extension and introduction of new information blocks on the website. And the built-in capabilities of 
the selected database make the interaction between the application and the user faster, which increases 
the chances that the user will continue to use the portal. 

Python on Django technologies was used to develop the server side of the application. The technology 
chosen has greatly facilitated the development process due to its ease of development and "out of the 
box" capabilities. Separate applications have been created for the units responsible for different 
functionalities. A block has been created for authorization, which implements the functions of 
authentication and authorization. There is also a password change feature. There is also a feature to 
access data, depending on user access. The next block is a gallery block for displaying images for a 
website. A photologue library was used to build the application. The information block was created to 
display basic information of a web portal such as: news, announcements, future conferences and 
lectures, entrants and others. In general, this allowed the project to be divided into several parts that 
differ in their functions. This approach prevents unforeseen errors from occurring and isolates some 
parts of the web portal from others. 
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Figure 1. Model example in the database. Part of the model responsible for storing curriculum and 
educational programs for entrants is shown. 

HTML, CSS, JavaScript and their libraries were used to develop the client side of the application. A 
site template written using Drupal was also used. This template was adapted to selected technologies, 
which reduced the development time. JavaScript libraries were used to structure the data. Glide.js was 
used to create sliders and carousels. This library is optimized, so the created elements have almost no 
effect on the operation of the web application as a whole. An image gallery was also created based on 
the Lightgallery.js library. Other items were developed on Twitter Bootstrap 4 (Bootstrap 4 
documentation, 2020). The web application created was adapted for screens of various formats (Fig. 2). 
Therefore, there is no need to create a mobile version of the site. 

 

Figure 2. Home page example. The upper part of the figure is a menu of the created web application. 

Some data (hands-on training, research) is geospatial. Based on this, a toolkit was created to display 
this geospatial data using the JavaScript API for ArcGIS. The information is accessed by the following 
algorithm. First, the form selects the data of interest to the user. Then data sent to the server, or rather 
the database query. The server generates GeoJSON data, which is then sent to the client side of the 
website. The JavaScript API for ArcGIS loads the map and renders the resulting GeoJSON file using a 
plugin to handle this type of file. As a result, data that depends on the user's request is visualized on the 
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web portal (e.g. geological orientation data (Menshov, O., Kuderavets, R., Chobotok, I., 2014; Kruglov, 
O., Menshov, O., 2017). Website security is implemented using HTTPS, which provides data 
encryption, thereby enhancing website security. Web forms use the POST method and the csrf token to 
prevent query tampering. Authorization protects against SQL injection. Overall, the web portal created 
is secure and supports most of the modern security and security features. Access to information is 
realized by adding access groups. Access for unregistered users is restricted. Access to all content is 
possible after registration and verification of user’s data. After verification, the user will be granted the 
rights to view the content depending on the group of users to which it belongs. This approach restricts 
access to information for different user groups. In the case of a website created, users belonging to a 
group of students have access to information intended for students, and users belonging to a group of 
teachers have information intended for teachers. 

Conclusions 

Creating a web application using modern technologies is a painstaking process and requires a lot of 
effort and attention. Selected technologies, namely: Python on Django for the server part; HTML, CSS, 
JavaScript, Bootstrap 4, for the client side; PostgreSQL for data storage and JavaScript API for ArcGIS 
allow to refine and optimize a web application, allowing it to stay up-to-date and responsive in a rapidly 
evolving technology and Internet environment permissible load of the web portal and its elements.  
 
In the future, tools for basic analysis and various manipulations will be added in addition to displaying 
geodata. Developing web applications in today's environment is not a temporary process, so during the 
course of its functioning the website will adapt and develop. Also, when developing a portal for 
educational and scientific organization, taking into account the need to work with geospatial 
information, it is necessary to pay attention to the availability of technological solutions that are offered. 
All technologies used are licensed under an open license, giving free access to all potential stakeholders 
to such decisions. 
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