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The coronavirus pandemic and, in particular, the need to organize distance learning have
significantly contributed to the spread of the IT technologies usage in the educational process
around the world. Social networks and messengers, e-mail services, video conferencing
software, file hosting - all this and many other IT technologies have already become an integral
part of the modern educational process.

Recent studies [1-3] have discussed how blockchain concepts and technologies can be
applied not only in cryptocurrency, but also in learning and educational processes with
significant impact, such as decentralization of resources, open learning, tokenization of e-
learning, reliability and security of information and resources. In this research educational
components for tokenization of assets related to the educational process, based on a
combination of blockchain technologies and microservices architecture are proposed. The
basic concepts and mechanisms underlying blockchain technology are analyzed. A comparison
of the basic concepts and characteristics of microservices, which are considered as a similar
architectural template is given.

Blockchain relies on existing algorithms (such as cryptography) and distributed
computing, which makes it possible to create new concepts such as distributed registers and
smart contracts. Similarly, microservices are based on service-oriented architecture (SOA) and
application programming interfaces (APIs). Microservices represent a new architectural
template that can change the traditional way of software development based on the
architecture of “monolithic applications”. The use of SOA leads to real modularity through the
composition of autonomous software components (microservices) that have clearly defined
functionality. The use of standalone software components will increase the reliability of other
microservices or applications.

Thus, paper proposes the implementation of software components that use blockchain
[4], smart contract [5] and microservices to support open learning communities, unique
identification of users and their assets based on tokens, secure storage and resource retrieval.
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	There is an important condition for any text posted on the internet - no plagiarism. The higher the percentage of uniqueness, the better, of course. Anyone who writes articles should understand what shingles are and how the algorithm for finding dupli...
	1. Canonisation of the text. Before any text is checked, it is reduced to a so-called "single normal form". Conjunctions, prepositions, various html tags and any other markup and punctuation are removed from the text to be checked. In some cases adjec...
	2. Dividing text into sequences. Sequences of consecutive words in the prepared text are sequenced. The sequences in the text are not separated sequentially, but overlap each other. Cutting the whole prepared text, we obtain a number of sequences equa...
	3. Selection of values for comparison. The algorithm for determining the uniqueness of the text selects a certain number of shings randomly. There is a technical problem with random selection of shings. For better comparison of texts, it is necessary ...
	4. Shingle comparison and result determination. Randomly chosen sequences are compared and all matches are counted. The ratio of all matches is the result of the check[1].
	Systems for determining uniqueness (texru, advego, anti-plagiarism) uses a somewhat simplified version of the algorithm. The algorithm for finding duplicates is based on a certain tiling length.
	Let's get to the root of what a 'shingle' is. A shingle is a sequence of text fragments of a given length, by which services and programs determine the uniqueness of documents[3]. For more detailed understanding of the algorithm's principle, it is nec...
	Shingle pitch or length is the number or order of words used by algorithms to determine uniqueness. The number of words can range from 2 to 10. The smaller the number of words in the shingle, the more accurately the originality of the text.
	For example, if a text uniqueness service uses a shingle length of 3, it means that will be checked every third word in the text.
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