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Enterprises and Organizations of Ukraine, address, full name and name of the legal 
entity [3]. This can be done with the help of ready-made software products, such as 
YouControl and Opendatabot [3; 4]. Instructions for their use are available on the state 
web application diia.data.gov.ua. 

The development of an app to support and monitor volunteering meets 
the current needs and challenges in the volunteer sector, especially during the war in 
Ukraine, and can be used to improve the performance of organizations and engage 
more people in charitable activities. The use of modern technologies and tools will 
make working with the application convenient and accessible to all stakeholders. 
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METHODS FOR OPTIMIZING THE LOADING AND UPDATING 
OF WEB PAGES USING CLOUD TECHNOLOGIES 

 
An integral aspect of contemporary systems using cloud technologies, crucial 

for determining system performance and efficiency, lies in the utilization of caching 
methods and technologies. For systems delivering static information to end-users, 
technologies like Static Site Generation (SSG) [4] and Server-side Rendering (SSR) [3] 
are employed in constructing the client side. SSG is typically suited for pages 
with infrequent content changes, as modifying content on one page necessitates 
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the rebuilding of the entire site. To cache SSR application pages, it is recommended 
to utilize a multi-level cache [5] and a cache proxy server [6]. Upon a client's page 
request, the CDN service receives the request, and if a not-expired version of 
the page is available, it is delivered to the client. If the page is absent or its time-to-live 
has expired, the request is redirected to the cache proxy server, which possesses 
a larger cache size and longer time-to-live for pages. In case the cache proxy server 
lacks a not-expired version, the page is requested from the server, rendered, sent to 
the client, and updated on the cache proxy server. An illustration of such an approach is 
the implementation of Next.js Serverless [2]. 

However, due to the weak caching model employed by Next.js Serverless, 
delivering up-to-date data to end-users often incurs a substantial time delay, negatively 
impacting user interaction. 

This scenario can be exemplified in a healthcare system aiming to provide 
users with public profiles of doctors, their practices, and reviews. Changes occur 
when content managers modify doctor profiles or practices, or when patients add 
reviews. Utilizing a Cache Proxy Server with a weak caching model partially 
mitigates the issue by introducing a second level of managed cache. Nevertheless, 
some pages may remain unchanged for extended periods, while others undergo 
constant updates. But the cache time-to-live is set to the same value for all pages, 
which leads to extra updates of rare-changed pages and delays in data delivery for 
frequently updated pages. This work is dedicated to addressing this challenge. 

A proposed solution involves a flexible and efficient approach for generating 
and caching static pages using a cache proxy server. Invalidation for data updates by 
the cache proxy server occurs upon each change in the system's state. Similar to 
the Cache Proxy Server approach, we suggest rendering and storing pages in a static 
repository but with a strong caching model, pre-storing all possible pages in advance. 
Data freshness in the storage is ensured by regenerating pages with each system change 
affecting them. Handlers subscribed to events about changes in the system's data 
determine affected pages and invoke the page renderer service to update these pages in 
the cache proxy server. After successful rendering and saving, a request for invalidating 
the CDN cache is sent. This approach integrates seamlessly with event-source systems 
[1], dispatching events about system changes after each update. 

When a user's browser sends a page retrieval request, it goes to the CDN, 
which fetches data from the repository and serves the pre-rendered page to the client. 
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This approach significantly accelerates the delivery of up-to-date data by 
immediately invalidating the cache after a system change. In other words, pages 
regularly receiving new content will be updated regularly, while those without recent 
changes will not undergo a rerender. 

Results from the conducted experiment demonstrate that the proposed approach 
effectively addresses the identified problem without compromising performance 
compared to the Next.js Serverless approach. 
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DEVELOPMENT OF TECHNOLOGIES FOR NON-ALCOHOL 
AND LOW-ALCOHOL BEVERAGES CONTAINING FRUIT JUICES  

AND VITAMIN AND MINERAL COMPLEXES 
 
Recent research from the National Institute for Health and Care Research 

shows an increase in the consumption of non-alcohol and low-alcohol drinks by 
the adults. However, there should also be mentioned a negative trend of the high cost 
of such drinks being followed by the increase in health inequalities if people from 
poorer families can’t afford them (according to the data of 2022) [4]. 
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