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ACCELERATE LOADING OF SITES DUE TO DYNAMIC SPLITTING OF CONTENT
INTO SUBDOMAINS
YAKIMCHUK R.IL (rostik.yakimchuk(@gmail.com)
GALCHONKOYV O.N. (o.n.galchenkov(@gmail.com)
State University "Odessa Polytechnic"

The paper considers the development and research of a microframework that dynamically
splits content into parts, compiling them into web components and placing them in subdomains on
the server. The test results for a different number of subdomains are given.

Introduction. Currently, having your own website is a mandatory attribute of any
commercial company. And competition for a potential buyer requires that the site not only be
colorful and multifunctional, but also load quickly.

The minimum requirements for the site include simple and convenient navigation, filters by
various criteria, brief descriptions of products that instantly expand into detailed descriptions, high-
quality photos and small videos with product demonstrations. Satisfying these requirements helps
build the customer's perception that they are dealing with a solid, reliable company that delivers
high-quality products and increases the likelihood that the customer will make a purchase.
However, the implementation of all these requirements leads to a large amount of site code, which
significantly complicates its fast loading.

At the same time, numerous marketing studies show a strong relationship between the
conversion of visits to website pages and the speed of their opening into purchases:

- 47% of users are highly likely to leave the site if the page is not loaded within 2 seconds [1];

- a page load delay of 100 milliseconds reduces the level of desktop conversion by 2.4%, and
mobile - by 7.1% [2];

- a second delay reduces conversion from desktops by 21.8%, from smartphones by 20.5%, and
from tablets by 17.8% [2];

- due to the slow operation of the site, the probability of a repeat purchase is reduced by 60% [3];

- slow loading of the site leads to the fact that the robot of the search engine does not have time to
fully index it and, accordingly, gives it out in low positions for queries [3].

Most of the frameworks used by programmers are aimed primarily at helping to implement
the functionality of the sites they create. This makes it relevant to create additional
microframeworks that, when implemented by the basic frameworks, would allow for fast loading of
the sites being created.

Materials and methods. Since the issues of ensuring fast loading of sites are extremely
relevant, a large number of approaches have been proposed in the literature that allow this to be
done [4]. First of all, this is a decrease in the number of HTTP requests for downloading various site
components (images, style sheets, etc.), which is equivalent to the requirement to reduce the number
of these components themselves [5]. However, this should not lead to a deterioration in the design
of the site. In addition, it is necessary to note such approaches as minimizing and placing JavaScript
and CSS in external files, and not inside the HTML page itself, and using subdomains for parallel
downloading [6]. Other methods recommended in the literature [4], for example, the use of content
delivery networks, are also important for speeding up site loading and should be used, but not so
significant for developing a specialized framework. At the same time, the use of subdomains for
parallel downloads made it possible to create the ultra-fast Mighty browser [7]. The browser uses 16
virtual processors in parallel in the cloud, the rendering of HTML code and various scripts is
performed on remote servers, and the user sees and interacts with the image in the video stream,
which is broadcast to the client application. The disadvantage of such a browser is the requirement
for a wide channel of communication with the client and a slow response to button presses by the
client.
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As an alternative to using a video stream in the developed microframework, it is proposed to render
on the server [8] and use web components [9]. A common practice these days is to send large
batches of JavaScript at the end of an HTML page. The browser parses them and executes them.
Instead, it is proposed to use dynamic partitioning of the site content into parts, then compiling
them into small stand-alone web components using the Svelte framework [10] and placing them in
subdomains on the server to ensure parallel loading. Thus, there will be no rendering on the client,
processing large JavaScript batches and HTTP requests will only be necessary to load web
components from subdomains. The results of the study of the work of the developed
microframework that implements dynamic content partitioning are shown in Fig. 1, where First
Input Delay is the waiting time until the first interaction with the content.
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Fig.1. Dependence of the waiting time before the first interaction with the content on the
number of subdomains used
Conclusions. In paper it is developed a microframework that performs dynamic splitting of
content into parts, compiling them into web components and placing them in subdomains on the
server. The study of site loading speed showed the efficiency of the developed microframework and
a significant acceleration of site loading with an increase in the number of subdomains used.
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