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Abstract. Nowadays, blockchain and smart contracts are emerging fields used by fintech and
technology-oriented companies to create their cryptocurrency tokens for voting rights, rewards,
tokenized assets, and other utilities. However, blockchain development is a complex technology
area that requires specific skills, while attracting people and organizations that do not have such
skills. Hence, this paper is focused on simplifying the process of developing software components
for decentralized systems by building smart contracts based on business rules formulated in natural
language.

Problem statement. Information systems require natural language processing techniques
because an unprecedented volume of data is currently kept in text format, making it difficult to
extract knowledge and further present it. Unquestionably, one of the most significant user interfaces
of the future is natural language. Even now, the services that are provided to users lag far behind
those that information systems, particularly decentralized ones, are capable of providing.
Technology that enables effective communication between the user and the computer is the answer
to this issue. The most recent method for resolving this issue is smart contracts [1].

The following are the key benefits of smart contracts. Security: the smart contract is encrypted
and kept on several devices thanks to the usage of blockchain technology, which protects against
loss or illegal change. Cheapness and quickness: the majority of processes are automated, and the
majority of intermediates are removed. Standardization: there are numerous smart contract solutions
available now, and users can select the best one for a given task. Smart contracts, however, have
several drawbacks: the smart contract is stored in the blockchain, which means that it cannot be
updated to erase faults. However, because the contract is a code developed by humans, it may have
errors, which is crucial when working with cryptocurrencies [1].

Fig. 1 depicts the market for blockchain technology as it has grown [2].
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Figure 1 — The volume of the global blockchain technology market from 2016 to 2021 (in millions
of US dollars) [2]

Today, the Ethereum blockchain core is most frequently used as the foundation for
decentralized networks. Ethereum’s public test networks use various Proof-of-Authority (PoA) and
Proof-of-Stake (PoS) consensus models, while the public Ethereum network uses Proof-of-Work
(PoW) consensus. Such technologies are the most advanced for building blockchains with all types
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of consensuses and fully developed, multipurpose smart contracts [3]. They also meet the toughest
security requirements and have been tested in dozens of actual functioning networks.

Ethereum makes use of smart contracts that are typically created in the Solidity programming
language and the Ethereum Virtual Machine (EVM). With a substantial quantity of pre-written code
and development templates, EVM has long since established itself as the industry standard for
virtual machines. The security of EVM contracts is now quite high [4] since the EVM contract code
is in charge of enormous sums of cryptocurrency and any breach discovered results in a major
community and media response.

As it turned out, people are significantly more interested in learning how to write smart
contracts without having any prior knowledge of blockchain development technology than they are,
however, in learning the programming language Solidity, which is frequently used for that purpose.

Fig. 2 depicts the interest graph of online users.
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Figure 2 — “Create token” (blue) and “Learn solidity” trend graphs (red) for Google searches

Hence, the generation of the smart contract based on business rules using natural language
processing (NLP) is studied in this paper. Given that ERC20 [5] is the most widely used smart
contract standard, its developers — financial technology companies and other tech-focused
businesses — can design their cryptocurrency tokens with a particular utility in consideration, such
as voting rights, rewards, smart property, tokenized assets, etc. Therefore, the generation of ERC20
smart contracts suitable for the EVM blockchain platform is considered in this study.

Study aim and tasks. The object of work is the process of creating smart contracts based on
business rules using NLP. The subject of work includes software components for building smart
contracts based on business rules using natural language processing. The purpose of the work is to
simplify the process of developing software components for decentralized systems by building
smart contracts based on business rules formulated in natural language. Hence, we need to
determine core functional and non-functional requirements for software components for building
smart contracts based on business rules using NLP, and model use cases of the future software
solution.

Research results. In this work, it is necessary to develop software components that will allow
the generation of smart contracts under the requirements expressed in natural language using NLP
techniques. Therefore, the following functional requirements (FR) were formulated:

FR1. A user who does not have an account yet should be able to sign up.

FR2. A user who has an account should be able to sign in to the system.

FR3. A user authorized in the system should be able to enter business rules in English.

FR4. Business rules entered by a user should be processed using NLP techniques.

FRS5. Based on the entered business rules, the Solidity smart contract should be generated.

FR6. A user should be able to deploy a smart contract to the one of EVM-based blockchains.

FR7. A user should be able to interact with the deployed smart contract.

FRS. A user should be able to switch between EVM-compatible blockchain networks.

FRO. User data, business rules, and generated smart contracts should be stored in the database.

Also, the following non-functional requirements (NFR) were formulated:
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NFR1. The developed software should have a clear user interface that will allow anyone to
launch it and use it without special training.

NFR2. The developed software should retain its functionality under the invalid entered data
and inform the user about occurring errors.

NFR3. Uninterrupted operation of the developed software should be ensured.

The use case diagram created using the Unified Modeling Language (UML), is shown in Fig.
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Figure 3 — The UML use case diagram
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Hence, the future work includes the following tasks that should be solved:

— analyze and improve business processes related to the construction of smart contracts;

— select the type of software components architecture and design its structure;

— develop software components for building smart contracts based on business rules using
NLP;

— assess performance and efficiency of developed software components;

— assess the quality of produced smart contract code.

Conclusion. In this paper, we analyzed existing software solutions for building smart
contracts based on business rules using natural language processing. We have determined the main
functional and non-functional requirements of software components for building smart contracts
based on business rules using NLP techniques. The use case diagram that models future user
interaction with the software is created. Therefore, in the future, it is necessary to use natural
language analysis to determine key terms based on the use of appropriate NLP approaches. It is
necessary to develop an algorithm for generating the source code of a smart contract in the Solidity
language based on the defined key terms. It is also necessary to demonstrate the functionality of the
developed software on a sample set of business rules and to analyze the obtained results.

References.

[1] S. Nakamoto, “Bitcoin: A peer-to-peer electronic cash system”, in Decentralized Business
Review, 2008, p. 21260.

[2] M. Mdser et al., “An empirical analysis of traceability in the monero blockchain”, in arXiv
preprint, arXiv:1704.04299, 2017.

85



Marepianu koHbepenItii «Komm'torepHi irpu Ta MyJIbTUME1A K IHHOBAIIHHUHN TAX11 10
KOMyHiKarii - 2022»

[3] M. C. Suciu, C. Nasulea, D. Nasulea, “Is Blockchain a New Creative Industry?”, in 2nd
International Conference on Economics and Social Sciences, 2019, pp. 5—12.

[4] Y. Hirai, “Defining the ethereum virtual machine for interactive theorem provers”, in
International Conference on Financial Cryptography and Data Security. Springer, Cham, 2017, pp.
520-535.

[5] “ERC20.” [Online] Available: https://docs.openzeppelin.com/contracts/4.x/erc20

UDC 004.912

OPTIMIZATION OF TEST SCENARIO FOR SOFTWARE AUTOTEST SYSTEMS
MAMYROVA AK., MAKULBEKOV T.N.
(a.mamyrova@turan-edu.kz, 21220933 @turan-edu.kz)
Turan University, Almaty, Republic of Kazakhstan

The article discusses the types of system testing and the effective use of scenario in automated
testing systems through optimization.
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Self-test software optimization plays an important role in improving the quality of business
management, improves quality indicators, optimally plans and distributes company resources,
improves the efficiency of self-test software, which together leads to the provision of high-quality
and convenient product / service for the client, thereby increasing the growth of loyal customers.

There are different approaches to optimization, ranging from building block diagrams,
identifying strengths and weaknesses, designating tasks and limits (temporary and financial),
analyzing information resources, and ending with process automation.

Reducing the time spent on collecting and processing systematic tasks is a small plus of
automation. Automation also allows you to integrate business processes into a coherent
environment. Thanks to automation, the management team has the opportunity to set tasks for
employees and control the quality of their implementation, create transparent reporting, monitor the
importance and interconnection of chain processes. This process allows you to objectively analyze
the business process as a whole and provide timely feedback on negative deviations.

At the present stage, there are several categories of automation areas: business process
management; task planning and internal communication; work with human resources/personnel;
communication with distributors and sales agents; attraction and communication with consumers,
advertising analytics. Depending on the category and goals of automation, developers provide
services with certain functionality.

Automated testing framework

The testing framework[1] is a user guide for test engineers to support the efficient execution of
scenario tests. For each type of testing, a test scenario, principles and rules for its implementation
should be defined.

There are various frameworks depending on the purpose of testing. Figure-1 shows the step-
by-step scenario for creating or checking the status of a client. This script is written in the JUnit
framework on Java 8.
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