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Business Rules in Database Design

• Business rules are used as sources for correct discovery of entities, attributes, constraints, 

and relationships.

• Business rules are brief, precise, and unambiguous textual descriptions of policies, 

processes, and principles within a certain organization.

• The main sources of business rules are people and documentation within organization: 

managers of different levels, company policies, or process manuals.

• Facts are statements that define entities, attributes, and relationships within data models.

Business Rule

Fact Constraint Action Enabler Inference Computation
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Business Rules Extraction

Business rules that describe:

• relationships

• entities and their attributes

< 𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛𝑠ℎ𝑖𝑝_𝑏𝑢𝑠𝑖𝑛𝑒𝑠𝑠_𝑟𝑢𝑙𝑒 >∷= {𝑒𝑎𝑐ℎ|𝑠𝑜𝑚𝑒} < 𝑝𝑎𝑟𝑒𝑛𝑡_𝑒𝑛𝑡𝑖𝑡𝑦 >

{𝑖𝑠 < 𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛 >} 𝑜𝑛𝑒 𝑚𝑎𝑛𝑦 < 𝑐ℎ𝑖𝑙𝑑_𝑒𝑛𝑡𝑖𝑡𝑦 >.

< 𝑒𝑛𝑡𝑖𝑡𝑦_𝑏𝑢𝑠𝑖𝑛𝑒𝑠𝑠_𝑟𝑢𝑙𝑒 >∷= {𝑒𝑎𝑐ℎ} < 𝑒𝑛𝑡𝑖𝑡𝑦 >

ℎ𝑎𝑠 {< 𝑎𝑡𝑡𝑟𝑖𝑏𝑢𝑡𝑒 >, . . . }.
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Database Scripts Generation

Business Rules ⇒ Relational Model ⇒ SQL Scripts
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Software Tool Prototype: Homepage Example

User interface elements are:

• Text area for business rules

• Control buttons (clear text 

area, translate rules into SQL, 

copy code to clipboard)

• Generated code area

• Text input for database 

name

• Check boxes for optional 

settings

• Radio button to select SQL 

dialect
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Example of Business Rules Translation into Database Structure

Sample set of business rules:

• “Each student has full name, student 

card id, birth date, enrollment date”.

• “Each student is given by many scores”.

• “Each course has title, semester, approval 

date”.

• “Each course is evaluated by many scores. 

Each score has value, completion date”.

DROP DATABASE IF EXISTS `sample_db`;

CREATE DATABASE IF NOT EXISTS `sample_db`;

USE `sample_db`;

CREATE TABLE `student` ( `student_id` INTEGER, `full_name` VARCHAR(255), `student_card_id`

VARCHAR(255), `birth_date` DATETIME, `enrollment_date` DATETIME);

CREATE TABLE `score` ( `score_id` INTEGER, `student_id` INTEGER, `course_id` INTEGER, `value`

DECIMAL(8,2), `completion_date` DATETIME);

CREATE TABLE `course` ( `course_id` INTEGER, `title` VARCHAR(255), `semester` DECIMAL(8,2), 

`approval_date` DATETIME);

ALTER TABLE `student` MODIFY `student_id` INTEGER AUTO_INCREMENT PRIMARY KEY;

ALTER TABLE `score` MODIFY `score_id` INTEGER AUTO_INCREMENT PRIMARY KEY;

ALTER TABLE `course` MODIFY `course_id` INTEGER AUTO_INCREMENT PRIMARY KEY;

ALTER TABLE `score` MODIFY `student_id` INTEGER NOT NULL;

ALTER TABLE `score` ADD FOREIGN KEY (`student_id`) REFERENCES `student`(`student_id`);

ALTER TABLE `score` MODIFY `course_id` INTEGER NOT NULL;

ALTER TABLE `score` ADD FOREIGN KEY (`course_id`) REFERENCES `course`(`course_id`);

ALTER TABLE `student` ADD UNIQUE (`student_card_id`);
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Classifiers Validation

Vocabularies content after the 

business rules of previous 

example were translated

Another attempt of different 
business rules translation has 
resulted into the automatically 
suggested domains, corresponding 
MySQL data types, and UNIQE 
alternate keys

Vocabulary Classification Data
Column domains DateTime birth_date, enrollment_date, completion_date, approval_date

Number value, semester
Text full_name, student_card_id, title

Alternate keys UNIQUE student_card_id
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Validation of Database Operability, Integrity, and Consistency
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Research Questions

 How to combine similar product offers
from different sellers on the e-commerce
website into groups based on the pre-
trained core of tags

 How response information from e-
commerce websites could clarify the item
query and increase the accuracy of proposed
items
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The pipeline of e-commerce 

website interaction
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Examples of similar items
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List of words in the core of tags



The key idea

𝑨𝒋𝒌 = 𝒂𝒋𝒌𝟏, 𝒂𝒋𝒌𝟐, … , 𝒂𝒋𝒌𝒏 represents a item

𝑰𝒌 is a set of attributes of 𝒌-th group

𝑲 is a set of groups of items

𝑱𝒌 is a set of items of 𝒌-th group

𝑨𝒌
∗ = 𝒕𝟏, … , 𝒕𝒔 represents the ideal item
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The results of experiment on 

different platforms
eBay Amazon

Aliexpress
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Experiment results

Experiment result (models in different colour including white colour)

Some results of experiment #9 Some results of experiment #10
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Experiment results 

(continuation)

Some results of the experiments #4 and #10 
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Modern topics

WEB 2.0
Virtual 

office

WEB 3.0
Semantic

Search

WEB 4.0
Intelligent 

Agents

WEB Content

via mobile devices

Trend I – Technology evolution

Trend II – Customer expectations

Trend III – Business needs

Social 

Network

Accounts

News, 

Opinions,

Advices

4P, 

Marketing Information 

System

CRM,

Accounting

Internet 

Marketplaces

Be 

the First 

in 

Search

Engine 

Answer 

List

WEB 5.0
Virtual library

(knowledge base)
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Opinion 
leaders

Channel

Profile

Ads 

Telegram Advertising services

Marketplace

Web site

Instagram

Facebook

Youtube

Produ
ct

Texts 

Image

Information channels Search enginesWeb sites of
competitors

Customer 
order 

amounts

Problem: Be the First

The task is a problem 

of Machine Learning

Search Engine is an 

Intelligent Machine

Assumption:

Consequence

:

Conclusion:

SE request and 

answer are semantic 

kernel of different 

Web sites content
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Technologies for IT Solution
Machine learningInitial Data

Semantic Nets, 

Vector Space Model

Content Analysis

(PHP, JS)

Genetic Algorithm

(C++)
Web Analytics

(JS)

Web content

(JS, HTML, CSS)

Technologie

s

Search Engine API 

Internet Bots

(Java APIs)

Service oriented 

architecture

(Java APIs)

Neural networks,

Fuzzy neural 

networks 

(Python)

Digital marketing

(Python, PHP, JS)

22



Department of Software Engineering and Management Intelligent Technology

Educational and Scientific Institute of 

Computer Science and Information Technology

THANK YOU FOR ATTENTION!


