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ABSTRACT

This article presents a business logic model development for software operation
based on an event-driven approach. The proposed model ensures flexible interaction
between users, events, and message generation processes, optimizing software
performance. The study focuses on the mathematical representation of business logic and
its practical application in automating email notifications. The results demonstrate the
efficiency of the proposed model in enhancing adaptability and scalability.
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INTRODUCTION

Developing a software business logic model is an important stage in the modern
process of creating effective and scalable software solutions. In the context of rapid digital
transformation and increasing requirements for software quality [1]-[10], business logic
Is a key component that ensures that the functionality of the software product meets the
needs of users and the business processes organization.

Such models can be used for various areas of research and production organization
[11]-[23]. In this case, special and classical approaches are used for their implementation
[24]-[44].
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Traditional approaches to software development often focus on technical aspects,
while business logic design allows you to create systems that easily adapt to market
changes, provide effective integration with other services, and simplify further
development.

Using business logic models in the development process allows you to clearly
define roles, relationships between objects, and rules for their interaction, which reduces
the risk of errors and increases the reliability of the software. In modern methodologies,
such as Domain-Driven Design (DDD) and Model-Driven Architecture (MDA), business
logic takes a central place, allowing developers to focus on the essence of business
processes, and not only on their technical implementation.

In addition, automation of business logic modeling using modern tools and
frameworks helps to optimize costs and reduce development time. Thus, the study of
business logic models in the context of software development is not only relevant, but also
necessary for creating adaptive, flexible and competitive IT solutions.

RELATED WORKS

Analysis of software operation is an integral part of the work and implementation
of this software. Accordingly, scientists consider this task from different sides. Including
the creation of messages for users in accordance with the business logic of this software,
we will consider several works on this topic

In the traditional application model, services are tightly coupled with the processes
they support [45]. Authors in [45] clarify the relationship between currently developing
standards such as UDDI, WSDL, and WSCL, and propose a conversation controller
mechanism that leverages such standards to direct services in their conversations.

Catovié, A., & et al. [46] describe RabbitMQ that acts as an intermediary between
the various services. They demonstrated that the style of microservice architecture is an
approach to the development of an application as a set of small services, each in charge
of its own process and communication with other services.

Scientists in [47] consider the problem of log message template identification. It is
aims to convert raw logs containing free-formed log messages into structured logs to be
processed by automated log-based analysis, such as anomaly detection and model
inference.
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The paper [48] introduces MontiThings, a C&C language offering automatic error
handling capabilities and a clear separation between business logic and implementation
details. The error-handling methods presented in this paper can make C&C-based 10T
applications more reliable without cluttering the business logic with error-handling code
that is time-consuming to develop and makes the models hard to understand, especially
for non-experts.

Li, X., and co-authors [49] analyze a blockchain-based flight operation data sharing
scheme, named BFOD is designed to achieve the privacy protection and secure sharing of
flight operation data. In BFOD, physical entities of airlines, airports and air traffic control
are divided into data owners, data requesters and authorization institutes according to the
business logic.

Thus, we see that the problem of business logic analysis and management is
multifactorial. Later in this article, we will present our business logic model development
for software operations.

MATHEMATICAL REPRESENTATION OF SOFTWARE DEVELOPMENT
BUSINESS LOGIC USING AN EVENT-DRIVEN MODEL

Business logic of software is a set of rules, algorithms and processes that determine
how the software processes data, interacts with users, performs operations and ensures the
achievement of set goals. It reflects the specific needs of the business or organization that
the software solves, and is a central element of any program architecture. Business logic
determines the order of functions, decision-making conditions and methods of processing
information in accordance with the needs of end users. Its development allows you to
make the program flexible, scalable and adaptable to changes in processes or
requirements. Business logic is a necessary component of software development, as it
establishes a connection between the technical capabilities of the system and its functional
goals. It allows developers to create solutions that meet specific tasks, optimizing internal
processes and ensuring effective interaction between users and the system. In the context
of automation of e-mail messages, business logic determines which events require sending
messages, how these messages are generated, personalized and delivered to users. Its
development ensures that the system will respond to events in a timely, relevant and in
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accordance with established business requirements. This reduces the risk of errors,
increases the efficiency of the system and helps meet the needs of end users.

An event-driven business logic model was chosen for the software for automating
the process of sending e-mail messages. This model is optimal because it ensures that the
system responds to specific events stored in the database or received via API. The event-
driven model allows you to build a clear and structured process for processing events that
trigger appropriate actions, including message generation, content personalization and
their distribution.

The event-driven model provides flexibility and scalability of the system, allowing
you to easily add new types of events or functionality without significant changes to the
basic architecture. In addition, such a model integrates well with modern analytics
services and APIs for data collection, allowing you to respond to the results of event
analysis in real time. This is important for achieving the main goals of the developed
software, including personalization, responsiveness and communication efficiency.

An event-driven business logic model can be described as a mathematical system
based on sets, functions and rules. To develop a business logic model based on an event-
driven model, we introduce the following parameters, which are presented in Table 1.

In the context e-mail messages sending automation, the model consists of the
following main components:
— sets and parameters of the software being developed:

U={u,,u,,..u } (1)
E={e.e,...e.} (2)
M ={m,m,,...m3 3)
T ={t,.t,....t,} (4)

U — users set;
u,— system user;
E — events set;
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e, — event that can trigger a mailing;

M — messages set;

m,— System-generated message;

T — time set;

t,— a time parameter that defines the moment when the event occurred or the
message was sent.

— functions and dependencies event-driven business logic model for software
development.

Table 1: Parameters

Parameter Description
u; unique user ID
e event ID.
m, unique message associated with the event
t, time of event activation or message sending
f, defines the logic of relationships between users and events
f, monitors message delivery status

Event handling function:
fe :E>M (5)

fe :E — defines message m,, that must be generated for the event e, .
User subscriptions function:

fy:U —2° (6)

f, :U — defines the set of events to which the user u; is subscribed,;
2F —set of all subsets E.
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Messages generation function:

fy - M xU — Content (7)

f,, (m.,u;) — forms the content of the message m, for the user u, taking into account

personalization.
Time function:

f.:T {00 (8)

f.(t,) =1, if message m, is successfully delivered, and O in other case.

The system business logic is described as a functions sequence:
— the incoming event e, is checked by the time function f to determine its

relevance;
— for each user u; who has a subscription to the event e, defined through f,, the

event processing function f. is called, which creates a message m;

— the generated message is passed to the messages generation function fur, which
forms a personalized text;

— the message m, is sent to the user u; and checked by the delivery status function
fg.

The developed mathematical model provides a formal representation of event-
driven business logic, on the basis of which software development is built. The model
visualizes the key components of business logic, such as sets of users, events, messages,
time and functions that describe their interaction. The model helps to understand how
events are processed, messages are generated, their relevance is checked and delivery is
ensured. A graphical representation of the mathematical model of event-driven business
logic for software for automating the process of sending e-mail messages based on the
results of event analysis is presented in Figure 1.
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Time Check fT:T = {01}
Event Activation

: E Subscribed Events :
Subscriptions fUu:U -2 . Events E:{e,,e,, ...,en }
User Subscriptions Event Input

Generated Message

Time(T): {t, t5, ..., t,}

Iy an Personalized Content fM:M x U — Content
essages Hmyma, e} Message Personalization

fS:M - {0,1}
Delivery Status

Figure 1: Graphical representation of the mathematical model of event-driven
business logic for software to automate the process of sending e-mail messages based
on the event analysis results

Based on the developed database structure, the following solution is proposed, that
the software is built on the principle of an event-oriented model, where the key
components are events (Events), users (Users), user subscriptions (UserSettings) and work
log (WorkProtocol). This provides flexibility in creating new analytical events, managing
users and their subscriptions, as well as maintaining a log of sendings. The logic of the
work involves integration with APIs for data collection, their analysis in the form of events
and automatic sending of results to e-mail or messengers. The general view of the
algorithm is presented in Figure 2.

Let us describe the purpose of each block of the general algorithm presented in
Figure 2.

System initialization:

— loading basic event data from the Events table;

— connecting to the API for collecting information.

User management:

— adding/editing users via the management interface;
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— setting up event subscriptions from the UserSettings table.

Event launch:

—events can be triggered manually by the user or automatically, if regular triggering
Is provided,;

— collecting data from external sources (for example, external APIs).

Data analysis — performing calculations and generating results in a format ready for
sending (text report or table).

[ Starr

v )

System initialization Sending results

—0

User management Journaling
3
Event launch No
@-\
- Yes

Data analysis

[ Finish ]

A\ 4

Message generation 4@

Figure 2: Software operation general algorithm for the sending e-mail messages process
automation
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Message generation — personalizing content for each user based on their
subscriptions and specific settings.

Sending results:

— integration with email or messenger services;

— sending messages to users who are subscribed to the corresponding events.

Logging:

— recording data about sending messages in the WorkProtocol table;

— saving information about the date, user, event, and sending status.

The algorithm begins with the launch of an event that initiates the data collection
process from the API. The system analyzes the received data, comparing it with the
specified event parameters, and generates an analytical report. Based on user
subscriptions, those to whom the results need to be sent are determined. Next, content
personalization occurs, taking into account the user name, his subscriptions, and the
message format. Generated messages are added to the queue for sending via integration
with e-mail services or messenger APIs. All operations are logged in the log for further
analysis.

The developed algorithm for automating the sending of e-mail messages and
messages to messengers has a number of advantages that ensure the efficiency, flexibility,
and reliability of the system. It allows you to process events in both manual and automatic
modes, which increases the usability for various scenarios. Thanks to integration with the
API for data collection, the algorithm can dynamically analyze information and quickly
respond to changes. Message personalization ensures that content is precisely tailored to
user needs, which contributes to better interaction with customers. The presence of
logging allows you to track the history of sending, analyze results, and ensure
transparency of work. The use of queues for sending messages minimizes system overload
and ensures stable operation even with a large number of requests. This algorithm
structure supports scalability and easily adapts to new requirements or additional
functions.

CONCLUSION

During the research, an event-oriented model of software business logic was
developed, which allows for effective organization of interaction between users, events
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and data processing mechanisms. The proposed approach provides high flexibility and
scalability of the system, which is an important factor in modern software. The
mathematical representation of the model allowed for the formalization of key processes;
including event generation, message personalization and delivery management. The
algorithmic approach to the implementation of business logic ensures stability and
reliability of the system even under heavy load. The proposed model effectively integrates
with external services and APIs, which allows for improved interaction between
components of the software complex. The developed system for automating the process
of sending e-mail messages demonstrates high efficiency in the context of timely response
to events and content personalization. The use of an event-oriented approach allows for
minimizing data processing time and increasing the speed of the system's response to
changes in business processes. The implementation of such business logic contributes to
an increase in the level of automation, which reduces the need for manual intervention
and optimizes software support costs. Thus, the results of the study confirm the feasibility
of using an event-driven model for building adaptive and productive software solutions.
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