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ABSTRACT

The text part of the bachelor thesis: 41 pp., 2 table, 34 figures, 2 appendices, 10
sources.

INTEGRATED DEVELOPMENT ENVIRONMENT (IDE), CRUD REQUESTS,
JSON FORMAT, UNIFIED MODELING LANGUAGE (UML).

In order to understand native speakers well, it is necessary to understand idioms.
In order for native speakers to treat you with respect, it is necessary to use idioms.
Therefore, it is necessary to pay a lot of attention to learning idioms.

Object of study: learning English idiom.

Subject of study: application for learning English idiom.

The purpose of the work: improving English language learning by using
application for learning English idioms.

Research methods are a unified process of creating software.

Based on the results of the completed work, an application for learning English
idiom was developed, which allows implementing information support and updating the
database.

Using the created application will allow you to learn English idiom.
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INTRODUCTION

Globalization processes capture more and more regions. A good knowledge of an
international language comes to the fore. One such language is English. Native English
speakers often use idioms in conversation.

In order to understand native speakers well, it is necessary to understand idioms.
In order for native speakers to treat you with respect, it is necessary to use idioms.
Therefore, it is necessary to pay a lot of attention to learning idioms.

Object of study: learning English idiom.

Subject of study: application for learning English idiom.

The purpose of the work: improving English language learning by using
application for learning English idioms.

The following tasks were solved in the study:

- study of the method of organizing the learning English idiom;

- definition of basic functions;

- application development according to modeling.

Research methodology: unified software creation process.

Practical significance of the results: this product can be used to learn English

idiom.



1 LEARNING ENGLISH IDIOMS AS A COMPONENT OF THE LEARNING
ENGLISH PROCESS

1.1 Learning English process

The process of learning English includes many disciplines. The main disciplines
are:

- learning words;

- studying grammar;

- writing works;

- translation of texts;

- reading literature and newspapers;

- watching movies;

- study of dialogues;

- learning colloquial phrases;

- study of idioms;

- communication with native speakers;

- study of behavior patterns of native speakers;

and many others.

The process of learning English is iterative. At each iteration, it is necessary to
pass the disciplines mentioned earlier. With each new iteration, the level of English
language proficiency increases.

This process can be depicted using an activity diagram (Figure 1.1).
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Figure 1.1 — Language learning process

1.2 Understanding the Importance of Idioms in English Language Learning

An idiom is a phrase or saying that is commonly used in everyday English to
express certain ideas or opinions. Understanding English idioms is important because
they require a deeper familiarity of the English language to comprehend what someone
means when they use them in conversation.

Idioms may seem complicated at first, but they can actually be a lot of fun to
learn. If you’re interested in building your English skills, read on to find out why idioms
are so important to your English language learning.

Idioms Give You a New Way to Express Yourself in the English Language.

The meaning of an idiom generally depends on the specific context in which it is
used. When someone in America tells you to ‘break a leg’, for example, they aren’t

saying that in a literal sense, but instead are wishing you good luck, usually before a



11
performance. Similarly, if someone asks you to ‘think outside the box’, they mean that
you should use a different approach than what you might normally do.

Idioms are particularly useful because they give you a new, creative way to
express yourself. Rather than saying ‘You’re correct’, you could say ‘You hit the nail
on the head’, which is a more complex and interesting expression. Idioms can also be
quite humorous to use, which allows you to express yourself in a more genuine way,

including showing off your personality and sense of humor [1].
1.3 Learning English idiom process

The learning English idiom process can be depicted in an activity diagram (Figure

1.2).

Choosing a set of idioms
from the list of idioms

Familiarization with
a set of idioms

\/

Selection of the next idiom
from the set

\/

Knowledge test
the meaning of the idiom

N

l[:fuere is knowledge]

Removing an idiom
from the set of idioms
Check on
end of the set

N

[set is ower] : :I/

Figure 1.2 — The process of learning idioms
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2 ANALAYSIS OF AVAILABLE TOOLS AND TECHNOLOGIES FOR
ORGANIZING LEARNING ENGLISH IDIOMS

2.1 Analysis of existing programs for learning English idioms

The most popular programs in this niche are:
1. “All English Idioms & Phrases”

This is helpful app to you can learn Idioms , Phrases and Proverbs in English very
easily and effectively. It has more than 10000 idioms and phrases, it will help you
search easily and effectively [2].

The program has the following interface (Figure 2.1, 2.2):

gl 20% @ 14:29

English Idioms & Phrases

o

Popular English Idioms

\{.&'/ A list of English idioms, explanations and
Y axamples - idioms arranged in categories.

English Idioms Dictionarys
The largest dicticnary of idioms. Over 2000 idioms

Favarite English Idioms
A list of your favorite English idioms,

i) 2

English proverbs with their meaning
Proverbs and sayings are short statements of
wisdom or advice that are transmitted from
generation to generation and have passed

into general use.,

i
1

e Most Common Phrasal Verbs

'® A phrasal verb are usually two-word phrases
consisting of preposition or adverb which creates
a meaning different from the original verb,

American Slang

Slang is defined as a casual type of language
el that is playful or trendy. It consists both of coined
words and phrases and of new or extended
meanings attached to established terms.

British Slangs

is English language slang used and originating
in the United Kingdom and also used to a limited
extent in Anglophone countries.

Figure 2.1 — Main sections



Popular English Idioms

Age
Animals
Clothes
Colors
Crime
Death
Food
Furniture
General
Health
Home
Law

Life
Love

Men and women

Figure 2.2 — Categories of idioms

2. “English Idioms Cards”

13

Learn English idioms in a fun and easy way via 1000 flashcards with pictures and

pronunciation.

In our app you will find 1000 flashcards containing idiom meanings, example

sentences, pictures and correct pronunciation [3].

The program interface is as follows (Figure 2.3):
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‘USEFUL’ FLASHCARD: ‘VISUAL' FLASHCARDS
MEANING + EXAMPLE HELP TO REMEMBER IDIOMS

MONKEY ON YOUR BACK

Mearing

A SERIOUS PROBLEM THAT
WILL NOT GO AWAY

THAT HUGE CREDIT CARD PAYMENT
IS A REAL MONKEY ON HIS BACK

Figure 2.3 — Visual flashcards help to remember idioms

3. “English Idioms and Phrases”

This app is dedicated to one of the most difficult lexical topics in the English
language - Idioms.

All English language learners face these unusual phrases from the very beginning
of their curriculum. When you meet them for the first time you get confused and usually
try to translate each word and only after that you try to understand the meaning of the
whole phrase. But very quickly you realize that you can not understand it at all. Such
extraordinary phrases are called idioms. To understand what they mean we have to learn
them [4].

The program interface is as follows (Figure 2.4):



3 LEXICAL UNITS

English idioms
and Phrases

English Idioms
Nouns + Prepositions
InAnitive and Gerund

Figure 2.4 — Lexical units

64 TESTS

Context Tests

5 CELEY

Passed 1/22

1

Context tests
Meaning tests

Figure 2.5 — Tests
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So, the above-mentioned programs have a convenient interface and good
functionality, but they lack privacy, lightweight, to work offline, and quiz. However, the
created project takes this into account.
The results of the image analysis are in the Table 2.1.

Table 2.1 — Analysis of analogues

All English Idioms & |English Idioms Cards | English Idioms and |English
Phrases Phrases Idioms
Learning
Private using + - + +
Light weight + + - +
Multi operating | - + + +
system
To work offline + + - +
Quiz - - + +

2.2 Selection of software development technologies and tools

To create software for learning English idioms, it is necessary to choose
development tools. Development tools include: programming language, integrated

development environment, database management system, editor of UML diagrams.

2.2.1 C# language

To implement this project in the Microsoft Visual Studio development
environment, the C# programming language is used, which is an element of the .Net
Framework. For the development of any application on the Windows operating system,
the .Net environment is created, while the C# language is used together with the .Net
Framework. Therefore, at the moment, the combination of C# and .Net is the most
productive for programmers.

C# 1s a modern, universal, object-oriented programming language developed by

Microsoft.
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This programming language is very easy to learn. It is important to note that an
application written in C# can be deployed on any operating system such as Android,
10S, Windows, or a cloud platform.

There are many important features of C# that make it more useful and unique
compared to other languages:

- very fast, its compilation and execution time do not take much time;

- has a rich set of library functions and data types;

- 1s one of the modern programming languages;

- 1s type-safe code that can only access a memory location and has execute
permission. Thus, it improves the security of the application;

- to solve large problems, programming in C# divides the problem into smaller
modules called functions or procedures, each of which has a specific responsibility,
which is why C# is called a structured programming language.

- very fast, its compilation and execution time do not take much time.

But C# also has certain disadvantages:

- is completely based on the Microsoft .Net platform, so this language is not
flexible;

- after making changes in the written code, it must be recompiled [6].

2.2.2 Visual Studio integrated development environment

The Visual Studio IDE is a creative launching pad that you can use to edit, debug,
and build code, and then publish an app. Over and above the standard editor and
debugger that most IDEs provide, Visual Studio includes compilers, code completion
tools, graphical designers, and many more features to enhance the software
development process. [7].

Microsoft Visual Studio is an integrated environment created by Microsoft
Corporation for developing graphical user interface, console, web applications, web
applications, mobile applications, cloud applications and web services, etc. With the
help of this IDE, you can make managed, as well as write your own code. Visual Studio

(VS) uses various software platforms, which include: Windows Store, Microsoft
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Silverlight, Windows API. VS is used to write code in such languages as: C#, C++, VB
(Visual Basic), Python, JavaScript, etc. [8].

2.2.3 The .Net Framework platform

.Net Framework is a software development platform produced by Microsoft
Corporation for building and running Windows applications. The platform consists of
developer tools, programming languages, and libraries for writing desktop and web
applications, as well as web services and games. It supports various programming
languages. Thus, developers can choose the language to develop the required
application. Visual Basic and C# are popular.

The NET Framework has a set of standard class libraries. A class library is a set
of methods and functions that can be used for a given task. Programs using the .NET

framework can run on all Windows platforms [9].

2.2.4 Online UML diagram editor UMLetino

UMLetino is an online tool for building and editing UML diagrams.

Main features: web application without installation, export of files in PNG, EPS,
PDF, JPG, SVG formats, simple modifications of UML elements based on markup,
saving of diagrams in browser storage, support for all types of UML diagrams.

UMLetino supports the following types of UML diagrams: class diagrams, use
case diagrams, sequence diagrams, state diagrams, deployment diagrams, activity

diagrams, and others [5].

It looks like this (Figure 2.6):



& C @ umletino.com/umletino.html = ¥ 0O o :
[umL Activity v

Version 15.1 m,

KeylInfo

File Import

File Export O(; |

32 Import

12 Export 8

Save
Double-dick on an element to add it to the diagram (or use drag&drop)

<Import> uxf Files using the Menu or simply drag them into the diagram
<Export> diagrams to Standalone-UMLet-compatible uxf or png
<Save> diagrams to persistent browser storage

Only new elements work in standalone and web umlet

] i 5
Please report bugs at https://github.com/umlet/umlet/

Properties
Space for diagram notes

Figure 2.6 — UMLetino

2.2.5 JSON format

There 1s information: a list of books, a list of authors, a list of author
endorsements for books, etc. The question is where to store all this information.

Currently, a popular way to implement data storage in applications is to use files

in JSON format.
JSON (Figure. 2.7) is a text format for exchanging data between computers.
JSON is text-based and human-readable. This format allows you to describe objects and

other data structures. It is mainly used to transmit structured information over the

network.
JSON is based on two rules:

1. a set of name-value pairs (embodied in different languages as an object, record,

structure, dictionary, hash table, key list or associative array);

2. an ordered list of values (implied in many languages as an array, vector, list, or

sequence).



IIIdII :1-:
"Phrase”:"in a brown study”,
"Learned"”:false

=1d™:2,
"Phrase":"study animal",
"Learned”:false

“d ™3
"Phrase"”:"work like a horse”,
"Learned":false

Figure 2.7 — JSON example
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It is advantageous to use json files when you need to store loosely coupled

structures, but JSON becomes inefficient when storing structures that are tightly

coupled.
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3 INFORMATION SYSTEM MODELING AND DESIGN

3.1 Vision of the system

A system vision is a conceptual document that defines the place and role of the

information system under development.

Vision of the system

Date of amendment: 02.05.2022

Version: Final version.

Date: 02.05.2022

Description: Final version. All clarifications are taken into account.

Introduction:

This software is a reliable and private application.

Positioning:

Economic prerequisites:

- Existing software products are free, have a convenient interface and good
functionality, but do not provide privacy. It is impossible to use them without the
Internet. They are not light and easy to maintain.

- To ensure the operation of the application, it is not planned to spend money on
the Internet, as well as spend money on support by programmers.

- To reduce the costs of using existing database management systems, it is
planned to store data in JSON format.

Formulation of the problem:

- It is necessary to create an application that provides learning of English idioms,
but which ensures privacy, does not involve the use of the Internet and database
management systems.

System place:
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- The application is intended for private use. It does not interact with other
applications.

- The application is intended for a person who likes to learn idioms. It has idioms,
their meanings and their examples. There are also incorrect meanings for forming
options during the learning process.

Interested persons:

- User - for learning idioms from the English language.

Basic high-level tasks:

- Learning idioms.

User level tasks:

- Management of idioms, their meanings, their examples and their

incorrect meanings used in the process of studying idioms.

- Show learned idioms.

- Display of unlearned idioms.

Review:

- Product perspective: the application will serve only the user and will not interact

with other systems (Figure 3.1).

B English Idioms
(::::;;EFMHQ

ser

Figure 3.1 — Context diagram

A context diagram shows the place and role of an application in the overall
system of interaction between applications and users.

Advantages of the system:

- Private system.

- Does not require funds for use and support.
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Assumptions and dependencies:
- It is assumed that the application will be interesting for private individuals and
they will buy it.
Cost and pricing:
- The cost of the application will be determined by the consumer market.
Licensing and installation:
- It is planned to use the application after licensing (certification).
Main properties of the system:
- Learning idioms.
- Management of idioms and their meanings.
Other requirements and restrictions:
- The application must be private.
- Internet will not be required when using.
- Will not use a lot of computer RAM.
- Use the .NET framework.
- Use JSON data format.

3.1 Analysis of the subject area model

3.1.1 Electronic tables for displaying the subject area

Spreadsheets can be used to represent the subject environment. With its help, it is
easier to understand the structure of the construction of the UML diagram of the subject
area, and later to write the code.

For this, several tables are created (Figure 3.2):

Idiom Meaning Wrong meaning
Id Phrase |Done Id Idiom meaning |Idiom Id Id Idiom wrong meaning [Meaning Id
1| Idiom 1 TRUE 1|Meaning 1 1 Wrong meaning 1
2|ldiom 2 FALSE 2|Meaning 2 2 Wrong meaning 2

1

2

3|Wrong meaning 3
4|Wrong meaning 4
5
6

Wrong meaning 5
Wrong meaning 6

rma[ra e ==

Figure 3.2 — Book, Meaning, Wrong Meaning spreadsheets
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A single idiom can have many meanings, and a single meaning can have many
false meanings. Thus, it is a one-to-many relationship.
Based on the tables, we can construct the following diagram of the subject area

(Figure 3.3):

: Idiomn e : Meaning e _ WrongMeaning
Id 1 ry Id 1 * Id

Phrase IdiemMeaning IdiomWrongMeaning
Learned Idiornld Meaningld

Figure 3.3 — Domain model diagram

Models are formatted using code (Figure 3.4 — 3.6):

-namespace IdiomPreject

{

- internal class Idiom : IId

i
;.}u.b'l.ic. int Id { get;set; }
;;ub.lic string Phrase { get; set; }
pu:blic boel Learned { get; set; }
;;ub.'Lic. Idion() { }

= pﬁblic Idiom{string phrase, bool learned)
i
Phrase = phrase;
Learned = learned;

}

- public override string TeString()
i
return .Format(Id + " " + Phrase + " " + Learned]);

I

Figure 3.4 — Idiom model
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Ehamespace IdiemPreject

i

Conimoes 10

= internal class Meaning : IId

i

v 0

ic int Id { get; set; }

publ
paﬁlié-string IdiomMeaning { get; set; }

publié-int IdiomId { get; set; }

- i m

publig Meaning() { }
= ;Eﬁiig Meaning({string meaningText, int idiemId)
i

IdiomMeaning = meaningText;

IdiomId = idiomId;
L,

= publig override string ToString()
i

return ing.Format(Id + " " + IdiomMeaning + " " + IdiomId];

b

Figure 3.5 — Meaning model

|namespace IdiomPreject

i

Coumoe 3

internal class WrongMeaning

i

ChlAD

publiE int Id { get; set; }
pdﬁlié-string WrongMeaningText { get; set; }

publié-int MeaningId { get; set: }

;:E££E Nrongﬁeaning[] {1}

pub{iﬁ WrongMeaning(string wrongMeaningText, int meaningId)
i

WrongMeaningText = wrongMeaningText;

MeaningId = meaningId;

publig override string ToStrimg()
i
return .Format({Id + " " + WrongMeaningText + " " + MeaningId);

}

Figure 3.6 — WrongMeaning model
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3.2 Model of precedents

A UML-diagram of precedents (Use-Case Diagram) models the actions of the
application. This diagram shows the interaction between users and the application. The
diagram does not show how the application works internally.

A use-case diagram is presented in Figure 3.7.

English Idioms Learning
CRUD idiom =

Read idiom
CRUD meaning
idiom

Get idiom with
user \ meanings Delete idiom

Get idiom with
correct meaning and
Wrong meanings

Figure 3.7 — User actions

The Idiom CRUD precedent is implemented at three levels: Presentation Layer,
Business Logic Layer, and Data Access Layer. At the Business Logic Layer, Idiom

CRUD is implemented in the IdiomBLL class (Figure 3.8).



public int CreateIdiom({string phrase, bool learned)
f

return db.DBIdiom.AddItem({Factory.CreateIdiom(phrase, learned]];
¥

ﬁﬁﬁiié boel CheckIdiemAvailability(string phrase][:j

ﬁﬂﬁiic Idiom GetIdiomById(int id)
f

return db.DBIdiom.GetItemById(id);
}

ﬁJEiic boel UpdateIdiom({Idiem eldIdiom, string phrase, bool learned)
i
return db.DBIdiom.Update(oldIdiem, Facteory.CreateIdiom(phrase, learned));

}

publ ie boal. DeluteTdiony Tl Tdiae idiow)

; return db.DBIdiom.DeleteltemByItem(idiom];
b

pblir isvedioes: Geralinitonst)

{ - L S

}

Figure 3.8 — CRUD methods

The activity diagram of the learning idioms precedent is shown on Figure 3.9.

: ™y
Selection and show

of the idiom
from not learned idioms )

N
Display a list of possible
idiom meanings.
One is correct

v

[there is knowledge]

Removing an idicm
from not learn idioms

Check the end
of the list of idioms

v

[list is owver]

Figure 3.9 — Activity diagram
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The learning idioms precedent is implemented at three levels: Presentation Layer,
Business Logic Layer, and Data Access Layer. At the Business Logic Layer, the
precedent is implemented in the IdiomServiceBLL class by Study() method (Figure
3.10). At the Presentation Layer, the precedent is implemented in the IdiomServicePL

class by Study() method (Figure 3.11).

public List<IdiemLearn> Study(ref string idiomText) {
List<IdiomLearn> idiomlLearns = new List<IdiomLearn=();
int randomNumber = 1 + new Random().Next(u);
foreach (var i in db.DBIdiom.Items) {
if (i.Learned == false) {

int idCounter = 1;

bool flag = false;

idiemText = i.Phrase;

v b iy

if (m.IdiomId == i.Id) {
if [wm.Meaning]J“;guh.Id] e
if (idiemLearns.Count + 1 == randemMumber) {
flag = true;
idiomLearns.Add{new IdiomLearn(idCounter++, m.IdiomMeaning, true, il}J);
idiemLearns.Add{new IdiomLearn(idCounter++, wm.WrongMeaningText, falsel));

1
else {

idiemLearns.Add{new IdiomLearn(idCounter++, wm.WrongMeaningText,K false]l);
1

1
}
if (flag == false)| {
idiomLearns.Add(new IdiomLearn(idCounter++, m.IdiomMeaning, true, i)J);
H
}
}
return idiomLearns;
L;
1

return idiemLearns;

Figure 3.10 — Learning idioms precedent at Business Logic Layer



public veid Study()

{

}
Figure 3.11 — Learning idioms precedent at Presentation Layer

string idiomText = "";

List<IdiomLearn> idiomLearns = idiomServiceBLL.Study(ref idiomText);
Console.WriteLine(idiomText);

foreach (wvar il in idiomlLearns)

i

Console.WritelLine(il);

¥

Console.Write("Enter number —-> "J};

foreach (var il in idiomLearns)

i
if (il.Id == number)
i
if (il.Realldiom == true)
{
il.Idiom.Learned = true;
Console.WriteLine{"Right")};
}
else
1
Console.WriteLine{"Wrong")};
}
i
¥

29



3.3 Design model

3.3.1 Activity design

30

Activity diagrams are graphical representations of workflows of stepwise

activities and actions with support for choice, iteration and concurrency. In the Unified

Modeling Language, activity diagrams are intended to model both computational and

organizational processes (i.e., workflows), as well as the data flows intersecting with the

related activities. Although activity diagrams primarily show the overall flow of control,

they can also include elements showing the flow of data between activities through one

or more data stores. [10].

The diagram shown in Figure 3.12 describes the workflow for entering

information about idioms and their meanings.

Create idiom

!

i

Chec

king

for the same idiom
already recorded

N

W

Reporting
on already

recorded the
same idiom

[already recorded]

Y

/
%:Eﬂning

[add more] 4

/

Figure 3.12 — Workflow for entering information about idioms and their meanings
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At the Presentation Layer, the workflow is implemented in the IdiomPL class by

Createldiom() method (Figure 3.13).

public wveid CreateIdiom()

i
string phrase = Helper.StringInputCheck("Create Idiom phrase?: " k6 158);
bool isAvailable = idiomBll.CheckIdiomAvailability(phrase);
if (!isAvailable)
i
bool learned = false;
int idIdiem = idiomBll.CreateIdiem(phrase, learned);
beol addMeaning = true;
while (addMeaning)
i
int = meaningPL.CreateMeaning(idIdiom);
Conseole.Write("Add more meanings?(y/n): ");
if ("y" != Console.ReadLine(])
{
addMeaning = false;
}
H
-
else
i
Console.WriteLine("This idiom already exists in the idiom list!"]};
;s
}

Figure 3.13 — Create idiom method

3.3.2 Designing the sequence of method calls and object interaction

With the help of a sequence diagram, you can model the interaction of objects
over time. It shows which objects interact and which messages are transmitted between

them. They usually show methods that implement certain use-cases.

The following diagram (Figure 3.14) describes the interaction of objects

implementing the user case for Create idiom. Objects of all three levels interact.



Createldiom() :

opE
["y" 1= str]
|

i addMeaning = false

:IdiomPL ‘IdiomBLL :DBSet<T= ametaclazss :MeaningPL
| | Conscle T
| | T I
I : Hahil iy | I ! I
CheckIdiomAwvailability(phras
[ I I I
| EH I | [
| isAvailable | | | [
f( _______________ I I I I
1 ! ! | 1
i I I I [
E) | | | | |
[lisAvdilable] I I : I
: Createldiom(phrase, Iea-"‘nacl]h_]I : | :
I I \ Idi I ! I
| nen. Idiom : | |
| I T I I |
i I I I | i
| I e Tt ! |
| i Addltern(idiom: Idiom)  ir TN | |
| I I | |
T T T t T
loop | I I |
s I I | |
A
[adc‘:l. saming. ! CreateMeaning(idIdiom!) ! !
r T T | h
| | |
| Write{"Add more meanings?(y/n): ") b| )
! t = ReadLine() : stri ! !
i st eadline(] * string :
> .
I |
| [
! [
| [
| |
I |
| 1
1 1
| |
|

Figure 3.14 — Createldiom() method

The code is presented in Figure 3.13.

3.3.3 Designing classes and relationships between objects

The class diagram shows the static structure of the system. It shows classes, class
attributes, class methods, and relationships between objects of these classes.

The class diagram related to the idiom on the Presentation Layer and Business

Logic Layer is presented in Figure 3.15.

The IdiomPL class has the IldiomPL interface and belongs to the Presentation
Layer. It has a reference to an object of type IdiomBLL, which has the interface
[IdiomBLL and belongs to the Business Logic Layer. At the Presentation Layer, the
IdiomPL class has methods that interact with the user. Also, the methods of the

IdiomPL class refer to the methods of the IdiomBLL class to implement the

corresponding services at the Business Logic Layer.
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On the Business Logic Layer, the IdiomBLL class has methods that implement
business logic and interact with models, and also refer to the Data Access Layer classes
to 1implement the corresponding services on the Data Access Layer.
Also, the IdiomPL class refers to the MeaningPL class to implement the service of

pinning meanings for the idioms.

IdiomPL «interfaces «interfaces MeaningPL
- idiomBIl : IldiomBLL Ll i iMeaningt! 1 | meaningBLL : MeaningBLL
- meaningPL : IMeaningPL [ | Createldiom(} _E'S;E”_} CreateMeaning) CreateMeaning|)
Createldiom() GEtIdiomB}rId(]l '
GetldiomByld() Updetelhnly, :
Updateldiom() Deleteldlcm?yldlcm‘] i
DeleteldiomByldiom() GetAllldioms() —
GetAllldioms() : '
\L.«us.e» A"
- - ) xinterfaces MeaningBLL
IdiomBLL otII"I.EI'faCE:o IMeaningBLL gEm—
-db * IDB IIdiomBLL - . <:]— e 5
: rer - CreateMeaning() CreateMeaninall
. T Createldiomn() : sateleaning|)
Createldiom() N R s e I
CheckldiomAvailability() CheskdHiammdues alig) N
GetldiomByld() GetldiomByld() : LN e
Updateldiom() Upda:elc?hcr“.{] , — Idiom : :
DeleteldiomByldiam() DE'-?IEIdICM_?yIdlcm{] -—=—>1d i | Meaning
GetAllldioms() Gethlllciomsf) Phrase [ —C(T) 1auser 14
. | e — ]
i Learned | IdiomMeaning
. : : ;'B :WSE” : IdiomId
+ DBIdiom : IDBSet<Idiom: Ny Ny
+ DBMeaning : IDBSetAF.’earing> . sinte e
+ DBWrongMeaning : IDBSet<WrongMeaning> IDE
DBSerialize() - 1< Deidiom : IDBESeradiom>

- Initialize{)

- IdiomInitialize()

- Meaninglnitialize()

- WrongMeaninglnitialize()

+ DEMeaning : IDB5et<Meaning>
+ DBWrongMeaning : IDBSet<WrongMeaning:

Figure 3.15 — Class diagram related to the idiom

3.3.4 Designing objects

Modeling of objects and their states is carried out using an object diagram. At
certain moments of the application's operation, there is a certain number of objects.
Objects have their states and their parameters have certain values.

Objects can refer to each other. Objects can be part of other objects.

An object diagram shows a slice of the system at a certain point in time.

Object diagrams refer to structural diagrams.
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The object diagram is used to show the data structure at a certain moment of the
system's operation during the analysis of certain phases of the application's operation.
For example, when learning idioms, the application has four objects of meaning.
One of them has the correct meaning. This object has a reference to the object idiom.

This situation can be depicted on the object diagram (Figure 3.16).

idiomLearns : List<IdiomLearn>

Count=4
[0] : IdiamLearn [1] : IdiamLearn [2] : IdiamLearn [3] : IdiomLearn
Id=1 Id=2 Id=3 Id=4
Idiorn = {1, "in a brown study”, False} Idiomn = null Idiom = null Idiom = null
Realldiom = true Realldiom = false Realldiom = false Realldiom = false
Text = "A state of deep contemplation ..." | | Text = "WrongMeaning11™ | | Text = "WrongMeaning12" | | Text = "WrongMeaning13"
[0] : Idiom [1] : Idiom [2] : Idiom

Id=1 Id=2 Id=3

Learned = false Learned = false Learned = false

Phrase="in a brown study” Phrase= "study animal™ Phrase= "work like a horse”

e

Items : List<Idiom>

Count=3

dbldiom: IDBSet<Idiom>

Figure 3.16 — Slice of the system during idiom learning

When the execution of the program is stopped, Visual Studio provides an
opportunity to observe the states of objects.

Konexkis idiomLearns npeacrabiena Ha Pucynky 3.17.
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public woid Study()

{

string idiomText = "";
List<IdiomLearn> idiomLearns = idiomServiceBLL.Study(ref idiomText);
Console.WriteLine(idiom| 4 §2 idiomlearns |Q Mpocmotp ¥ Count=4

foreach (var il in idiomLd » Q [0] {1 A state of deep conternplation or rumination, as of a reverie, daydream, or meditation.}
i v 2 [1] {2 WrongMeaning11}
Console.WriteLine(il)» ¢ [2] {3 WrongMeaning12}
¥ v 2 [3] {4 WrengMeaning13}
Console.Write("Enter numbd » £ Bazosoe npeacTaeneHue

int number = int.Parse(CenSole.ReadlLinel(JJ

if (il.Id == number)

¥

Figure 3.17 — Collection of objects for idiom learning

An object with the correct value is shown in Figure 3.18. The Idiom object

property has a reference to the idiom whose value it has.

public woid Study()

{

string idiomText = "";

List<IdiomLearn> idiemLearns = idiemSerwviceBLL.Study(ref idiomText);
Console.WriteLine(idiomText];

foreach (var il in idiomLearns)

{ ] idiomlLearns | Q Mpocmotn  Count = 4 -
Console.Writeline(il); ™ | « @3 [0] {1 A state of deep contemplation or rumination, as of a reverie, daydream, or meditation.} |
1 fe] Aid 1
Console.Write("Enter number ||, & Idiom {1in a brown study False}
int number = int.Parse(Conso| e A Realldiom true
foreach (var il in idiomLearl. L4 )" Text Q MpocmoTp ~ "A state of deep contemplation or rumination, as of a reverie, daydream, or meditation.”

if (il.Id == number)
{

Figure 3.18 — The value of the object's properties

Konexkiis imiom npencrapneHa Ha Pucynky 3.19.

public void Study()

i

string idiomText = "";
Eisteldiomlearn® idiomLearns = idiomServiceBLL.Study(ref idiomText):

Console.WriteLine(idiomText); + g2 idiomServiceBLL | {ldiomProject.BusinessLogiclayer.ldiomServiceBLL} a=|

foreach (var il in idiomLearns) 4 &2 db 0 {IdiomProject.DataAccessLayer.DB}

i 4 M DBldiom -3/ {ldiomProject.DataAccessLayer.DBSet<|diomProject.BusinessLogicLayer.Models.|diom:=}
Console.Writeline(il); bl a f ltems 0 @ MNMpocmotp ~ Count = 3 fcessLayer.DBSet<|diomProject.BusinessLogicLayer.Models.Meaning= }

} 3 =10 {1in a brawn study False} diomProject.BusinessLogicLayer.Models. WrongMeaning>}

Console.Write("Enter number —> "); I % Q1] {2 study animal False} a

int number' = 1At ParsalConsole: RasdlsneCl); » D2 Herork ThaahamelFal
foreach (var il in idiomLearns) 21 {worklike 3 horse False}

¢ 2 Ea30B0e NpescTaEneHne

if (il.Id == number)

Figure 3.19 — Objects of idioms
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An idiom object that is referenced by an object with the correct idiom meaning

(Figure 3.20).

public veoid Study()
i
string idiomText = "";
IESESTdionlearns idiomLearns = idiomServiceBLL.Study(ref idiomText):

Console.WriteLine(idiomText); 4 g3 idiomServiceBLL | {ldiomProject.BusinessLogiclayer.ldiomServiceBLL} -0

foreach (var il in idiomLearns) # 72 db 0 {ldiomProject.DataAccessLayer. DB}

1 4 M DBldiom -3 {IdiomProject. DataAccessLayer DBSet<Id|0mPr0Ject BusmessLogcha)rer Modelsld|0m>}

! Console.WriteLine(il); » a4 Siterns 0 Qpocwotp ~ Count = 3 Ty
L4 4 0 1 b tudy Fal ldiom |'c:J

Conscle.Write("Enter number -> "); x ;?'[Id] {1 e BT EISE}

int number = int. Dal;e(uc_;l_fygl‘_ﬁgg_‘cl_v}l\‘e‘g)) Sy d fal :ei-'e'

£ h 1 diomL earnes alse SE;

{oreac Cvareiliniidionkesrns) v | S Phrase Q Mpocmote = "in a brown study”

if (il.Id == number)

Figure 3.20 — The object of the idiom that is being studied at this moment

3.3.5 State design

A state diagram modulates object states and transitions between states. It shows
states, transitions, events, and actions performed between states. This is a dynamic view
of the system. A state diagram should be used when modeling a user interface (for
example: a menu).

The following diagram of the menu states (Figure 3.21) shows the process of
transition from the main menu to the Idiom learning menu and to the Idiom

management menu. From each menu there is an exit to a higher level.

?

ff Main menu
1.
2.
3.

I'/_ Idiom learning

. Get all unlearned idioms
. Idiom learning

. Get all learned idioms

_ BExat

Idiom learning
Idiom Management
Exit

I|‘/_I|::|i|3n'| Management Menu

. Add idiom

_ Read idiom

. Update idiom
. Delete idiom
. Get all idioms
- Exit

N I N

Figure 3.21 — Menu states

The main menu is implemented by the code presented in Figure 3.22.
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internal eclass MainMenu

i

IMenu idiemLearningMenu;
IMenu idiemManagementMenu;

public MainMenu{IMenu idiemlLearningMenu, IMenu idiemManagementMenu)
i
this.idiomLearningMenu = idiemLearningMenu;
this.idiomManagementMenu = idiemManagementMenu;

¥

public weoid Run()
i
bool flag = true;
while (flag)
i
Console.WriteLine("1l — Idiom Learning Menu"J);
Console.WriteLine("2 — Idiom Management Menu");
Console.WriteLine("3 — Exit"]};
imt menuNumber = Helper.IntInputCheck("-> ")
switech (menuNumber)
i
case 1:
idiomLearningMenu.Run();
break;
case 2:
idiomManagementMenu.Run();
break;
case 3:
flag = false;
break;
default:
Console.WriteLine("Error");
break;

Figure 3.22 — Main menu code

3.3.6 System deployment design

The application is deployed as shown in Figure 3.23.

xdevices
= PC

=eXeCcUtion environment=
: Windows

IdiomProject.exe D

T
[
| wmCCesse
DB !
Idiom.json D
Meaning.json D

‘Nrorgl‘.’eaning_jsonD

Figure 3.23 — Deployment diagram
3.5 Architecture
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The application consists of three layers: Presentation Layer, Business Logic

Layer, Data Access Layer. The architecture is represented by a package diagram (Figure

3.24).

Presentaticn Layer

IdiomPL
PracticePL
T
[
[
VA
Business Logic Layer Models
IdiomBLL . % :di-::um.
PracticeBLL Meaning
: WrongMeaning
I
|
Vi
Data Access Layer |
DB
DBSet

Figure 3.24 — Architecture

In the program, the packages look like this (Figure 3.25):

04 Pewenne "ldiomProject” (1 npoekTa 1)
4 IdiomProject
b0 3aEmcumocTi

4 [ BusinessLogicLayer
B3 Models

c# |diomBLL.cs

C# |diomServiceBLL.cs
c# |ldiomBLL.cs

c# [ldiomServiceBLL.cs
c# |MeaningBLL.cs

c# MeaningBLL.cs

C# WrongMeaningBLL.cs
E1 DataAccessLayer

EJ PresentationLayer

B A~

C# Factory.cs
C# Program.cs

Figure 3.25 — View of packages in the project



4 TESTING

Manual testing was performed in this project.

The test results are presented below (Table 4.1):

Table 4.1 — Result of testing

39

Testing
CRUD Idiom +
Practice +
CRUD Wrong Meaning +
Get all idioms +
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CONCLUSIONS

1. It has been done analysis of existing similar applications.

2. The model of the subject field (domain diagram) has been modulated.

3. Modulated the case model (case set and use case diagram).

4. The design model of all use cases (diagrams of activities, sequences) has been
modulated.

5. A three-leyer architecture (package diagram) has been formed.

6. The structure of the application (class diagram) has been elaborated.

7. The application has been created.

8. The application has been tested.



41

REFERENCES

1. Understanding the Importance of Idioms in English Language Learning
[Electronic resource] — Resource access mode:
https://www.ascenglish.com/blog/2019/05/understanding-the-importance-of-idioms-in-
english-language-learning.

2. All English Idioms & Phrases [Electronic resource] — Resource access mode:
https://play.google.com/store/apps/details?id=com.app.englishidioms&hl=en US.

3. English Idioms Cards [Electronic resource] — Resource access mode:
https://apps.apple.com/us/app/english-idioms-cards/id991895435.

4. English Idioms and Phrases [Electronic resource] — Resource access mode:
https://play.google.com/store/apps/details?id=com.sevenlynx.idioms.

5. UMLet - Free UML Tools for fast UML diagrams [Electronic resource] —
Resource access mode: https://www.umlet.com.

6. Advantages of C# [Electronic resource] — Resource access mode:
https://www.codeguru.com/csharp/c-sharp-advantages.

7. Visual Studio 2022 [Electronic resource] — Resource access mode:
https://visualstudio.microsoft.com/#vs-section.

8. Introduction to Visual Studio [Electronic resource] — Resource access mode:

https://www.geeksforgeeks.org/introduction-to-visual-studio/.

9. What is .NET Framework? Explain Architecture & Components [Electronic

resource] — Resource access mode: https:/www.guru99.com/net-framework.html.

10. Activity diagram [Electronic resource] — Resource access mode:

https://en.wikipedia.org/wiki/Activity diagram.



ANNEX A

e STATE UNIVERSITY OF TELECOMMUNICATIONS

o
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Group PD 42
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PURPOSE, OBJECTIVE AND SUBJECT OF RESEARCH

The purpose of the work: Improving English language learning by
using application for learning English idioms

The object of research: learning english idiom

The subject of research: application for learning english idiom
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TASKS OF THE GRADUATE THESIS

Analysis of existing similar applications
Determination of application requirements
Using tools to create application
Application modeling and design

Develop application

Testing

43



ANALYSIS OF ANALOGUES

All English Idioms  Enaglish Idioms English Idioms English

& Phrases Cards and Phrases |diams
Learning
Private using + - + +
Light weight + + E +
Multi operating - + + +
system
To work offline + + - +

Gz - - + +



APPLICATION REQUIREMENTS

Functional requirements:

Create, Read, Update, Delete idioms
Practice of learning idioms

Non-functional requirements:

English languge
Private using

Light weight

Multi operating system
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IMPLEMENTATION SOFTWARE
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Class Diagram
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Architecture

Presentarion Layer

IdiamPL
PracticePL
T
i
i
R
Business Logic Layer Models
IdiamBLL L = = = Idiom
PracticeBLL Meaning
. WrangMeaning
i
i
i
Data Access Layer |
DE
DBSet
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Object Diagram
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State Diagram

(" Idiom learning

~

1. Get all unlearned idioms
2. Idiom learning

»,

3. Get all learned idioms
1 4. Exit
i Mai =
ain menu

1. Idiom learning
2. Idiom Management
3. Exit

=

2 (" 1diom Management Menu )

6 1. Add idiom
2. Read idiom

3. Update idiom
4. Delate idiom
. Ger all idioms

l.f"._l:_xi't
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CRUD Idiom

Practice

CRUD Wrong Meaning
Get all idioms

Testing

Testing

+

+ o+ o+
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CONCLUSION

Done analysis of existing similar applications
Done application modeling and design

Done develop application

Done testing
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THANK YOU FOR ATTENTION!

58



ANNEX B

namespace IdiomProject.BusinessLogiclLayer.Models

{
internal class Idiom : IId
{
public int Id { get; set; }
public string Phrase { get; set; }
public bool Learned { get; set; }
public Idiom() { }
public Idiom(string phrase, bool learned)
i
Phrase = phrase;
Learned = learned;
}
public override string ToString()
i
return string.Format(Id + " " + Phrase + " " + Learned);
}
3
3

using Systenm;

using System.Collections.Generic;
using System.Linq;

using System.Text;

using System.Threading.Tasks;

namespace IdiomProject.BusinessLogiclLayer.Models

i
internal class IdiomLearn
i
public int Id { get; set; }
public string Text { get; set; }
public bool RealIldiom { get; set; } = false;
public Idiom Idiom { get; set; }
public IdiomLearn(int id, string text, bool realIdiom)
i
Id = id;
Text = text;
Realldiom = realIdiom;
}
public IdiomLearn(int id, string text, bool realldiom, Idiom idiom)
i
Id = id;
Text = text;
Realldiom = realIdiom;
Idiom = idiom;
}
public override string ToString()
i
return string.Format(Id + " " + Text);
}
}
}

using Systenm;

using System.Collections.Generic;
using System.Linq;

using System.Text;

using System.Threading.Tasks;

namespace IdiomProject.BusinesslLogiclLayer.Models

{

internal interface IId

{



int Id { get; set; }
}
}
namespace IdiomProject.BusinesslLogiclLayer.Models
{
internal class Meaning : IId
{
public int Id { get; set; }
public string IdiomMeaning { get; set; }
public int IdiomId { get; set; 1}

public Meaning() { }
public Meaning(string meaningText, int idiomId)
{
IdiomMeaning = meaningText;
IdiomId = idiomId;
}
public override string ToString()

i
3

return string.Format(Id + " " + IdiomMeaning + " " + IdiomId);

3
3

namespace IdiomProject.BusinesslLogiclLayer.Models

{

internal class WrongMeaning : IId

{
public int Id { get; set; }
public string WrongMeaningText { get; set; 1}
public int MeaningId { get; set; }

public WrongMeaning() { }

public WrongMeaning(string wrongMeaningText, int meaningId)
i

WrongMeaningText = wrongMeaningText;

MeaningId = meaningId;

}

public override string ToString()

i
3

return string.Format(Id + " " + WrongMeaningText + " " + MeaningId);

}
}
using IdiomProject.BusinesslLogiclLayer.Models;
using IdiomProject.DataAccesslLayer;
using IdiomProject.PresentationlLayer;
namespace IdiomProject.BusinesslLogiclLayer

! internal class IdiomBLL : IIdiomBLL
{ IDB db;
public IdiomBLL(IDB db)
{ this.db = db;
éublic int CreateIdiom(string phrase, bool learned)
{ return db.DBIdiom.AddItem(Factory.CreateIdiom(phrase, learned));
éublic bool CheckIdiomAvailability(string phrase)

bool isAvailable = false;



3
}
using
using
using
using
using
using
using

foreach (Idiom i in db.DBIdiom.Items)

{
if (i.Phrase == phrase)
{
isAvailable = true;
break;
}
}
return isAvailable;
}
public Idiom GetIdiomById(int id)
{
return db.DBIdiom.GetItemById(id);
}

public bool UpdateIdiom(Idiom oldIdiom, string phrase, bool learned)

{
return db.DBIdiom.Update(oldIdiom, Factory.CreateIdiom(phrase, learned));

;ublic bool DeleteIdiomByIdiom(Idiom idiom)

{ return db.DBIdiom.DeleteItemByItem(idiom);
;ublic List<Idiom> GetAllIdioms()

; return db.DBIdiom.Items;

IdiomProject.BusinessLogiclLayer.Models;
IdiomProject.DataAccesslLayer;

System;

System.Collections.Generic;
System.Ling;

System.Text;

System.Threading.Tasks;

namespace IdiomProject.BusinesslLogiclLayer

{

internal class IdiomServiceBLL : IIdiomServiceBLL

{

IDB db;
public IdiomServiceBLL(IDB db)
{
this.db = db;
}

public List<IdiomLearn> Study(ref string idiomText) {
List<IdiomLearn> idiomLearns = new List<IdiomLearn>();
int randomNumber = 1 + new Random().Next(4);
foreach (var i in db.DBIdiom.Items) {
if (i.Learned == false) {
int idCounter = 1;
bool flag = false;
idiomText = i.Phrase;
foreach (var m in db.DBMeaning.Items) {
if (m.IdiomId == i.Id) {
foreach (var wm in db.DBWrongMeaning.Items) f{
if (wm.MeaningId == m.Id) {
if (idiomLearns.Count + 1 == randomNumber) f{
flag = true;
idiomLearns.Add(new IdiomLearn(idCounter++,

m.IdiomMeaning, true, i));

idiomLearns.Add(new IdiomLearn(idCounter++,

wm.WrongMeaningText, false));
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else {
idiomLearns.Add(new IdiomLearn(idCounter++,
wm.WrongMeaningText, false));

}
}
if (flag == false) {
idiomLearns.Add(new IdiomLearn(idCounter++,
m.IdiomMeaning, true, i));

}

3
3

return idiomLearns;
}
}

return idiomLearns;

3
}

using IdiomProject.BusinesslLogiclLayer.Models;

namespace IdiomProject.BusinesslLogiclLayer

{
internal interface IIdiomBLL
{
int CreateIdiom(string phrase, bool learned);
bool CheckIdiomAvailability(string phrase);
Idiom GetIdiomById(int id);
bool UpdateIdiom(Idiom oldIdiom, string phrase, bool learned);
List<Idiom> GetAllIdioms();
}
}

using IdiomProject.BusinesslLogiclLayer.Models;

namespace IdiomProject.BusinesslLogiclLayer

‘ internal interface IIdiomServiceBLL
{ List<IdiomLearn> Study(ref string idiomText);
) }
namespace IdiomProject.BusinesslLogiclayer
! internal interface IMeaningBLL
{ int CreateMeaning(string meaningText, int idiomId);
) }

using IdiomProject.DataAccesslLayer;
using System;

using System.Collections.Generic;
using System.Linq;

using System.Text;

using System.Threading.Tasks;

namespace IdiomProject.BusinesslLogiclLayer

{

internal class MeaningBLL : IMeaningBLL

{
IDB db;

public MeaningBLL(IDB db)

{
this.db = db;
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}
public int CreateMeaning(string meaningText, int idiomId)
{
return db.DBMeaning.AddItem(Factory.CreateMeaning(meaningText, idiomId));
}

}
}
using IdiomProject.DataAccesslLayer;
using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;
using System.Threading.Tasks;

namespace IdiomProject.BusinesslLogiclLayer

{
internal class llronglMeaningBLL
i
IDB db;
public WrongMeaningBLL(IDB db)
i
this.db = db;
}
public int CreateWrongMeaning(string wrongMeaningText, int meaningId)
i
return db.DBWrongMeaning.AddItem(Factory.CreateWrongMeaning(wrongMeaningText,
meaningId));
}
}
}

using System;

using System.Collections.Generic;
using System.Linq;

using System.Text;

using System.Threading.Tasks;

namespace IdiomProject.DataAccesslLayer

{
internal class Configuration
i
public static string DBPath { get; set; } = @"C:\Temp2\IdiomDB";
}
}

using System;

using System.Collections.Generic;

using System.Linq;

using System.Text;

using System.Threading.Tasks;

using IdiomProject.BusinesslLogiclLayer.Models;

namespace IdiomProject.DataAccesslLayer
{
internal class DB : IDB
i
public IDBSet<Idiom> DBIdiom { get; set; } = new DBSet<Idiom>();
public IDBSet<Meaning> DBMeaning { get; set; } = new DBSet<Meaning>();
public IDBSet<WrongMeaning> DBWrongMeaning { get; set; } = new
DBSet<WrongMeaning>();
public DB()
i

}
public void DBSerialize()
{

Initialize();



}

try

DBIdiom.SerializeJSONQ);
DBMeaning.SerializeJSON(Q);
DBWrongMeaning.SerializeJSON();

}

catch(Exception ex)

Console.WriteLine(ex.Message);

private void Initialize()

{

}

try
{
DBIdiom.DeserializeJSON();
}
catch (Exception ex)
{
//Console.WriteLine(ex.Message);
IdiomInitialize();
}
try
{
DBMeaning.DeserializeJSON();
}
catch (Exception ex)
{
//Console.WriteLine(ex.Message);
MeaningInitialize();
try
{
DBWrongMeaning.DeserializeJSONQ);
}
catch (Exception ex)
{
//Console.WriteLine(ex.Message);
WrongMeaningInitialize();
}

//private void Initialize()

/7%

// IdiomInitialize();

// MeaningInitialize();

// WrongMeaningInitialize();
//}

private void IdiomInitialize()

{
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DBIdiom.AddItem(Factory.CreateIdiom("in a brown study", false));
DBIdiom.AddItem(Factory.CreateIdiom("study animal", false));
DBIdiom.AddItem(Factory.CreateIdiom("work like a horse", false));

}
private void MeaningInitialize()

{

DBMeaning.AddItem(Factory.CreateMeaning("A state
rumination, as of a reverie, daydream, or meditation.",
DBMeaning.AddItem(Factory.CreateMeaning("Someone
very often.", 2));
DBMeaning.AddItem(Factory.CreateMeaning("To work
and persistence.", 3));

}

private void WrongMeaningInitialize()

1));

of deep contemplation or
who studies very hard or

with great intensity, energy,



}
}
using
using
using
using
using
using
using
using

System

System.
System.
System.
System.

System

System.

DBWrongMeaning

DBWrongMeaning.
DBWrongMeaning.

DBWrongMeaning.
DBWrongMeaning.
DBWrongMeaning.

DBWrongMeaning.
DBWrongMeaning.
DBWrongMeaning.

1

Ling;
Text;
Text.Json;

.AddItem(Factory.
AddItem(Factory.
AddItem(Factory.

AddItem(Factory.
AddItem(Factory.
AddItem(Factory.

AddItem(Factory.

AddItem(Factory.
AddItem(Factory.

Collections.Generic;

.Text.Json.Serialization;

Threading.Tasks;

CreateWrongMeaning( "WrongMeaningll",
CreateWrongMeaning( "WrongMeaningl2",
CreateWrongMeaning( "WrongMeaningl3",

CreateWrongMeaning( "WrongMeaning21",
CreateWrongMeaning( "WrongMeaning22",
CreateWrongMeaning( "WrongMeaning23",

CreateWrongMeaning("WrongMeaning31",
CreateWirongMeaning( "WrongMeaning32",
CreateWrongMeaning("WrongMeaning33",

IdiomProject.BusinessLogiclayer.Models;

namespace IdiomProject.DataAccesslLayer

{

internal class DBSet<T> :

{

private int counter = 1;
public List<T>? Items { get; set; } = new List<T>();
public int AddItem(T item)

{

}

item.Id = counter++;
Items.Add(item);

return item.Id;

public T GetItemById(int id)

{

}

{
if (item.Id
{
result
break;
}
}

return result;

T result = default;
foreach (T item in Items)

== id)

= item;

IDBSet<T> where T : IId

public bool DeleteItemByItem(T item)

i
3

return Items.Remove(item);

public bool Update(T oldItem, T newItem)

{

}

newItem.Id = oldItem.Id;

bool result =

Items.Add(newItem);

return result;

public bool SerializeJSON()

{

Items.Remove(oldItem);

//string path = @"C:\Temp2\IdiomDB";
string path = Configuration.DBPath;
if (Directory.Exists(path))

1));
1));
1));

2));
2));
2));

3));
3));
3));
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{

path = path + @"\";
}
else
{

path = string.Empty;
}

string jsonString = string.Empty;
string fileName = string.Format(path + Items.ToString() + ".json");

try
{
var options = new JsonSerializerOptions
{
IncludeFields = true,
}
jsonString = JsonSerializer.Serialize(Items, options);
File.WriteAllText(fileName, jsonString);
}
catch (Exception ex)
{

throw new Exception(ex.Message + "\n" + "Verify that entity classes and

their base classes have a default constructor");

}

}

return true;

public List<T> DeserializeJSON()

{

u.jsonu));

string path = Configuration.DBPath;
if (Directory.Exists(path))

{
path = path + @"\";
}
else
{
path = string.Empty;
}
string jsonString = string.Empty;
try
{
jsonString = File.ReadAllText(string.Format(path + Items.ToString() +
var options = new JsonSerializerOptions
{
IncludeFields = true,
b
Items = JsonSerializer.Deserialize<List<T>>(jsonString, options);
counter = GetMaxId();
return Items;
}
catch (Exception ex)
{

throw new Exception(ex.Message + "\n" + "Verify that entity classes and

their base classes have a default constructor");

}

}

private int GetMaxId()

{

int maxId = 1;
foreach (T item in Items)
{

if (item.Id > maxId)



1
3

maxId = item.Id;

}

return maxId + 1;

3
}

using IdiomProject.BusinesslLogiclLayer.Models;

namespace IdiomProject.DataAccesslLayer

{
internal interface IDB
{
IDBSet<Idiom> DBIdiom { get; set; }
IDBSet<Meaning> DBMeaning { get; set; }
IDBSet<WrongMeaning> DBWrongMeaning { get; set; }
}
}

using IdiomProject.BusinesslLogiclLayer.Models;

namespace IdiomProject.DataAccesslLayer

{
internal interface IDBSet<T> where T : IId
{
List<T>? Items { get; set; }
int AddItem(T item);
bool DeleteItemByItem(T item);
List<T> DeserializeJSON();
T GetItemById(int id);
bool SerializeJSON();
bool Update(T oldItem, T newItem);
}
}

using System;

using System.Collections.Generic;
using System.Linq;

using System.Text;

using System.Threading.Tasks;

namespace IdiomProject.PresentationLayer.Menu

{
internal interface IMenu
{
void Run();
}
}

using IdiomProject.PresentationlLayer;
using System;

using System.Collections.Generic;
using System.Linq;

using System.Text;

using System.Threading.Tasks;

namespace IdiomProject.PresentationLayer.Menu
{
internal class MainMenu
i
IMenu idiomLearningMenu;
IMenu idiomManagementMenu;
public MainMenu(IMenu idiomLearningMenu, IMenu idiomManagementMenu)
i
this.idiomLearningMenu = idiomLearningMenu;
this.idiomManagementMenu = idiomManagementMenu;
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}
public void Run()
{
bool flag = true;
while (flag)
{
Console.WriteLine("1l - Idiom Learning Menu");
Console.WriteLine("2 - Idiom Management Menu");
Console.WriteLine("3 - Exit");
int menuNumber = Helper.IntInputCheck("-> ");
switch (menuNumber)
{
case 1:
idiomLearningMenu.Run();
break;
case 2:
idiomManagementMenu.Run();
break;
case 3:
flag = false;
break;
default:
Console.WriteLine("Error");
break;
}
}
}

}
}
using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;
using System.Threading.Tasks;

namespace IdiomProject.PresentationLayer
{
internal static class Helper
i
public static string StringInputCheck(string message, int messagelLength)
i
string str = "";
bool flag = true;
while (flag)
{
Console.Write(message);
str = Console.ReadLine();
if (str.Length < messagelength)
{

}
else

1
}

flag = false;

Console.WriteLine("No enough capacity please enter less characters");

}

return str;
}
public static int IntInputCheck(string message)
i

int result = 0;

bool flag = true;

while (flag)

{

Console.Write(message);



string str = Console.ReadLine();

flag = !int.TryParse(str, out result);
if (flag)

{

}

Console.WriteLine("It must be digits try again");

}
return result;
}
public static DateTime DateTimeInputCheck(string message)
i
DateTime result = DateTime.Now;
bool flag = true;
while (flag)
{
Console.Write(message);
string str = Console.ReadLine();
flag = !DateTime.TryParse(str, out result);
if (flag)
{

Console.WriteLine("It must be date try again");
}
}
return result;
}
public static void AddMore(Action action)
i
bool flag = true;
do
{
action();
Console.WriteLine("Add more?(y/n): ");
if ("y" != Console.ReadLine())
{
flag = false;

}
} while (flag);

}
}
using Systenm;
using System.Collections.Generic;
using System.Linq;
using System.Text;
using System.Threading.Tasks;
using IdiomProject.BusinesslLogiclLayer;
using IdiomProject.BusinesslLogiclLayer.Models;

namespace IdiomProject.PresentationLayer

{
internal class IdiomPL : IIdiomPL

{
IIdiomBLL idiomBll;
IMeaningPL meaningPL;

public IdiomPL(IIdiomBLL idiomBll, IMeaningPL meaningPL)

i
this.idiomBll = idiomBl1;
this.meaningPL = meaningPL;
}
public void CreateIdiom()
i

string phrase = Helper.StringInputCheck("Create Idiom phrase?: ", 150);
bool isAvailable = idiomBll.CheckIdiomAvailability(phrase);
if (!isAvailable)
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{
bool learned = false;
int idIdiom = idiomBll.CreateIdiom(phrase, learned);
bool addMeaning = true;
while (addMeaning)
{
int idMeaning = meaningPL.CreateMeaning(idIdiom);
Console.Write("Add more meanings?(y/n): ");
if ("y" != Console.ReadLine())
i
addMeaning = false;
}
}
}
else
{
Console.WriteLine("This idiom already exists in the idiom list!");
}
}
public void GetAllIdioms()
i
List<Idiom> idioms = idiomBll.GetAllIdioms();
foreach (Idiom i in idioms)
{
Console.WritelLine(i);
}
}

}
}
using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;
using System.Threading.Tasks;
using IdiomProject.BusinesslLogiclLayer;
using IdiomProject.BusinesslLogiclLayer.Models;

namespace IdiomProject.PresentationLayer

{

internal class IdiomServicePL : IIdiomServicePL

{

IIdiomServiceBLL idiomServiceBLL;

public IdiomServicePL(IIdiomServiceBLL idiomServiceBLL)

i
this.idiomServiceBLL = idiomServiceBLL;
}
public void Study()
i

string idiomText = "";

List<IdiomLearn> idiomLearns = idiomServiceBLL.Study(ref idiomText);
Console.WriteLine(idiomText);

foreach (var il in idiomLearns)

1
¥

Console.Write("Enter number -> ");
int number = int.Parse(Console.ReadLine());
foreach (var il in idiomLearns)

{

Console.WriteLine(il);

if (il.Id == number)

{
if (il.RealIdiom == true)
{



3
h
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il.Idiom.Learned = true;
Console.WriteLine("Right");
}

else

i
3

Console.WriteLine("Wrong");

namespace IdiomProject.PresentationLayer

{

internal interface IIdiomPL

{

3
}

void CreateIdiom();
void GetAllIdioms();

namespace IdiomProject.PresentationLayer

{

internal interface IIdiomServicePL

{

3
}

void Study();

namespace IdiomProject.PresentationLayer

{

internal interface IMeaningPL

{

}
}
using
using
using
using
using
using

int CreateMeaning(int idIdiom);

System;
System.Collections.Generic;
System.Ling;

System.Text;
System.Threading.Tasks;
IdiomProject.BusinessLogiclayer;

namespace IdiomProject.PresentationLayer

{

internal class MeaningPL : IMeaningPL

{

using
using
using
using
using
using
using

IMeaningBLL meaningBLL;

public MeaningPL(IMeaningBLL meaningBLL)

i
this.meaningBLL = meaningBLL;

}

public int CreateMeaning(int idIdiom)

i
string meaningText = Helper.StringInputCheck("Create Meaning text?: ", 150);
return meaningBLL.CreateMeaning(meaningText, idIdiom);

}

IdiomProject.BusinessLogiclayer;
IdiomProject.BusinessLogiclayer.Models;
IdiomProject.DataAccesslLayer;
IdiomProject.PresentationLayer;

System;

System.Collections.Generic;
System.Ling;



using System.Text;
using System.Threading.Tasks;

namespace IdiomProject

t internal class Factory
{ public static Idiom CreateIdiom(string phrase, bool learned)

{ return new Idiom(phrase, learned);

;ublic static Meaning CreateMeaning(string meaningText, int idiomId)

{ return new Meaning(meaningText, idiomId);

;ublic static WrongMeaning CreateWrongMeaning(string wrongMeaningText, int
meaningId)

{ return new WrongMeaning(wrongMeaningText, meaningId);

;ublic static IDB CreateDB()

{ return new DB();

;rivate static IIdiomBLL CreateIdiomBLL(IDB db)

{ return new IdiomBLL(db);

;rivate static IIdiomPL CreateIdiomPL(IIdiomBLL idiomBLL, IMeaningPL meaningPL)

{ return new IdiomPL(idiomBLL, meaningPL);

;rivate static IMeaningBLL CreateMeaningBLL(IDB db)

{ return new MeaningBLL(db);

;rivate static IMeaningPL CreateMeaningPL(IMeaningBLL meaningBLL)

{ return new MeaningPL(meaningBLL);

;rivate static IIdiomServiceBLL CreateIdiomServiceBLL(IDB db)

i return new IdiomServiceBLL(db);

private static IIdiomServicePL CreateIdiomServicePL(IIdiomServiceBLL
idiomServiceBLL)

{
return new IdiomServicePL(idiomServiceBLL);
}
public static void Start()
{

IDB db = CreateDB();

ITdiomBLL idiomBLL = CreateIdiomBLL(db);

IMeaningBLL meaningBLL = CreateMeaningBLL(db);
IMeaningPL meaningPL = CreateMeaningPL(meaningBLL);
ITIdiomPL idiomPL = CreateIdiomPL(idiomBLL, meaningPL);

CreateIdiomServiceBLL(db);

ITdiomServiceBLL idiomServiceBLL =
= CreateIdiomServicePL(idiomServiceBLL);

ITdiomServicePL idiomServicePL
idiomServicePL.Study();
idiomServicePL.Study();
idiomServicePL.Study();
idiomServicePL.Study();



Console.ReadKey();

//idiomPL.CreateIdiom();
//idiomPL.GetAllIdioms();

}
}
using IdiomProject;
Factory.Start();

Console.ReadKey();
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