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import { useQueryClient } from "Qtanstack/react-query";
import { useNavigate } from "react-router-dom";
import { jwtDecode } from "jwt-decode";

const BASE URL = import.meta.env.VITE_API_BASE_URL;

export function useAuth() ({
const queryClient = useQueryClient()
const navigate = useNavigate();
let refreshPromise = null;

const refreshAccessToken = async () => {
if (refreshPromise) {
return refreshPromise;

}

refreshPromise = (async () => {
const refreshToken = localStorage.getItem("refreshToken") ;
const accessToken = localStorage.getItem("accessToken") ;

if (!'refreshToken) {
logout() ;
}

const response = await fetch( ${BASE URL}/tokens/refresh’, {
method: "POST",
headers: {
"Content-Type": "application/json",
},
body: JSON.stringify({ accessToken, refreshToken }),

})

if ('response.ok) {
logout() ;
}

const data = await response. json() ;
localStorage.setItem("refreshToken", data.refreshToken) ;
localStorage.setItem("accessToken", data.accessToken) ;

refreshPromise = null; // Reset after completion
return data;

DO

return refreshPromise;

};

const decodeToken = (accessToken = localStorage.getItem("accessToken")) =>

try {
const decodedData
const cleanedData
name: decodedData]

jwtDecode (accessToken) ;

{



"http://schemas.xmlsoap.org/ws/2005/05/identity/claims/name"

1,
id: decodedDatal

"http://schemas.xmlsoap.org/ws/2005/05/identity/claims/nameidentifier"
1,
email:
decodedData|

"http://schemas.xmlsoap.org/ws/2005/05/identity/claims/emailaddress"
1,
role: decodedData]|
"http://schemas.microsoft.com/ws/2008/06/identity/claims/role"
1,
exp: decodedData.exp,
}i
return cleanedData;
} catch (err) {
console.log("Invalid token:", err);
// throw new Error( Invalid token: ${err.message}’);
return null;
}
}i
const getCurrentUser = async () => {
const refreshToken = localStorage.getItem('"refreshToken") ;
let accessToken = localStorage.getlItem("accessToken") ;
if ('accessToken || !'refreshToken) {
return null;

}

let user = decodeToken (accessToken) ;
if (!user) return null;
const currentTime = Math.floor (Date.now() / 1000);
if (user.exp < currentTime) ({
try {
const refreshedData = await refreshAccessToken() ;
accessToken = refreshedData.accessToken;
user = decodeToken (accessToken) ;
} catch (error) {
return null;

}
}

return user;
}i
const logout = () => {
localStorage.removeltem('"refreshToken") ;
localStorage.removeltem("accessToken") ;
};
return {
getCurrentUser,
refreshAccessToken,
decodeToken,
logout,
}i
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Folders.jsx

import { useMediaQuery } from "react-responsive";

import Modal from "../../ui/Modal";

import { OpenFoldersProvider } from "../../context/OpenFoldersContext";

import { HiOutlineFolderOpen } from "react-icons/hi";

import styled from "styled-components";

import Button from "../../styles/Button";

import FolderTree from "./FolderTree";

import { EditedFolderProvider
. ./context/EditedFolderContext";

} from

import { EditedFileProvider } from "../../context/EditedFileContext";

const FoldersContainer = styled.div’
height: 52vh;
background-color: var(--gray-600) ;
border-radius: var(--border-radius-1);
padding-top: lrem;
font-size: 17px;
overflow: auto;
line-height: 2rem;
@media (max-width: 768px) {
width: 100vw;
height: 100vh;
border-radius: 0%;
padding-top: 4rem;
ol
const Title = styled.p’
color: var(--white);
font-weight: bolder;
margin-bottom: 0.8rem;
letter-spacing: 0.5px;
font-size: 18px;
padding-left: 1.2rem;
const FilterButton = styled(Button) "
justify-self: start;
display: flex;
align-items: center;
gap: 0.3rem;
font-size: 16px;
padding: 0%;
cursor: pointer;
color: var(--yellow) ;

N .
’

function Folders ({ rootFolder, readOnly

const isMobile = useMediaQuery({ query:

if (isMobile) {
return (
<EditedFolderProvider>
<EditedFileProvider>
<Modal>

true }) {
" (max-width:

768px)" 1)



<Modal.Open opens="folders">
<FilterButton variation="icon">
<HiOutlineFolderOpen /> Files
</FilterButton>

</Modal .Open>

<Modal.Window name="folders">
<OpenFoldersProvider>
<FoldersContainer>
<Title>Files</Title>

<FolderTree folder={rootFolder}

/>

readOnly={readOnly}

</FoldersContainer>
</OpenFoldersProvider>

</Modal .Window>
</Modal>

</EditedFileProvider>
</EditedFolderProvider>

);
}
return (
<EditedFolderProvider>
<EditedFileProvider>

<OpenFoldersProvider>

<FoldersContainer>

<Title>Files</Title>
<FolderTree folder={rootFolder} readOnly={readOnly} />
</FoldersContainer>
</OpenFoldersProvider>

</EditedFileProvider>
</EditedFolderProvider>
)
}
export default Folders;

FolderTree.jsx
import
import
import
import
import {

styled from "styled-components";

{ useOpenFolders } from "../../context/OpenFoldersContext.jsx";
File from "./File.jsx";

Folder from "./Folder.jsx";
useEditedFolderContext }
../context/EditedFolderContext.jsx";

from

import { useEffect, useState } from "react";

import {

const FolderTreeContainer =
display: flex;
flex-direction:
min-width: 100%;
const OpenedFolderContent
display: flex;
flex-direction: column;
margin-left: 1.5rem;

column;

~

useEditedFileContext
../context/EditedFileContext.jsx";

} from

styled.div’

styled.div’

border-left: 1lpx solid var (--gray-500) ;

.
’



function FolderTree ({ folder, readOnly = true }) {
const { openFolders } = useOpenFolders();
const isOpen = openFolders|[folder.id] || false;
const { setEditingFolderId } = useEditedFolderContext() ;
const [newFolderId, setNewFolderId] = useState(null);
const { setEditingFileId } = useEditedFileContext() ;
const [newFilelId, setNewFileId] = useState(null);

useEffect(() => {
if (newFolderId) {
setEditingFolderId (newFolderId) ;
setNewFolderId(null) ;

}
}, [newFolderId, setEditingFolderId])

useEffect (() => {
if (newFileId) {
setEditingFileId (newFileld) ;
setNewFileId(null) ;

}
}, [newFileld, setEditingFileId]);

const handleFolderCreated = (newFolderId) => {
setNewFolderId (newFolderId) ;

};

const handleFileCreated = (newFileId) => {
setNewFileld (newFileId) ;
}i
return (
<FolderTreeContainer>
<Folder
folder={folder}
readOnly={readOnly}
onFolderCreated={handleFolderCreated}
onFileCreated={handleFileCreated}
/>
{isOpen && (
<OpenedFolderContent>
{folder.items.map( (item) =>
item.type === 0 ? (
<FolderTree key={item.id} folder={item}
readOnly={readOnly} />
)
<File key={item.id} file={item} readOnly={readOnly} />
)
)}
</OpenedFolderContent>
)}
</FolderTreeContainer>
)
}
export default FolderTree;

Folder.jsx



import { HiChevronDown, HiChevronRight, HiOutlineTrash } from "react-
icons/hi";
import { useOpenFolders } from "../../context/OpenFoldersContext";

import styled from "styled-components";
import { DropdownMenu } from "radix-ui";
import {
HiOutlineDocumentPlus,
HiOutlineEllipsisVertical,
HiOutlineFolderPlus,
HiOutlinePencilSquare,
} from "react-icons/hi2";
import {
Operations,
StyledContent,
StyledItem,
StyledToggle,
} from "../../styles/DropdownMenu";
import { useAsset } from "../assets/useAsset";
import { useEffect, useRef, useState } from "react";
import { useRenameFolder } from "./useRenameFolder";

import findParentFolder from "../../utils/findParentFolder";

import toast from "react-hot-toast";

import { useCreateFolder } from "./useCreateFolder";
import { useDeleteFolder } from "./useDeleteFolder";
import containsPrimaryCodeFile
./utils/containsPrimaryCodeFile" ;

import { useEditedFolderContext }
./context/EditedFolderContext";

import { useCreateFile } from "./useCreateFile";

const StyledFolder = styled.div’
min-height: 2rem;
cursor: pointer;
display: flex;
align-items: center;
gap: 2px;
padding: 3px Opx;
padding-left: lrem;

& svg {

color: var (--white);
}
&:hover {

background-color: var (--gray-400) ;
}

const Name = styled.input’

pointer-events: ${ (props) => (props.isDisabled ? "none"
width: 100%;
background-color: transparent;
border: none;

N .
’

from

from

"autO") } :

function Folder ({ folder, readOnly = true, onFolderCreated,

onFileCreated }) {

const { openFolders, toggleFolder } = useOpenFolders() ;
const { asset } = useAsset():;



const { renameFolder, isPending } = useRenameFolder() ;
const { createFolder } = useCreateFolder():;

const { deleteFolder } = useDeleteFolder ()

const { createFile } = useCreateFile() ;

const isOpen = openFolders|[folder.id] || false;
const { editingFolderld, setEditingFolderId } =
useEditedFolderContext () ;
const [name, setName] = useState (folder.name);
const nameInputRef = useRef (null);
const hasPrimaryCodeFile = containsPrimaryCodeFile (
folder,
asset.primaryCodeFile.id

)

useEffect (() => {
if (editingFolderId === folder.id) ({
setTimeout (() => {
nameInputRef.current?.focus() ;
}, 10);
}
}, [editingFolderId, folder.id]);

const handleRename = () => {
if (name.trim() && name '== folder.name) {
const parent = findParentFolder (asset.rootFolder, folder.id);
if (parent) {
const isDuplicate = parent.items.some (
(£) =>
f.id == folder.id && f .name. toLowerCase () ===
name . toLowerCase ()
)
if (isDuplicate) {
toast.error("A file or folder with such name already
exists") ;
setName (folder.name) ;
return;
}
}

renameFolder ( {
id: folder.id,
name,
parentId: parent?.id || null,
}) s
}
setEditingFolderId (null) ;

};

const handleCreateFolder = () => {
createFolder (
{ name: "", parentId: folder.id },
{
onSuccess: (newFolder) => {
onFolderCreated (newFolder.id) ;

},



};

const handleDelete = () => {
deleteFolder ({ id: folder.id });

};

const handleCreateFile = () => {
createFile(

{ name: "", text: "// Write your code here", parentId: folder.id

14

{

onSuccess: (newFile) => {
onFileCreated (newFile.id) ;

},
}
)
};
return (
<StyledFolder
onClick={ () => editingFolderId == folder.id
toggleFolder (folder.id) }

>
{isOpen ? <HiChevronDown /> : <HiChevronRight />}

<Name
ref={editingFolderId === folder.id ? nameInputRef : null}

value={name}
onChange={ (e) => setName (e.target.value)}
onBlur={handleRename}
onKeyDown={ (e) => {
if (e.key === "Enter") {
handleRename () ;
e.target.blur () ;
}
}}
isDisabled={editingFolderId !'== folder.id || isPending}

/>

{'readOnly && (
<Operations isActive={isOpen}>
<DropdownMenu.Root>
<StyledToggle>
<HiOutlineEllipsisVertical />
</StyledToggle>

<StyledContent>
<StyledItem
onClick={(e) => {
e.stopPropagation() ;
handleCreateFile () ;
}}
>
<HiOutlineDocumentPlus /> New file
</StyledItem>
<StyledItem
onClick={ (e) => {
e.stopPropagation() ;
handleCreateFolder () ;

&&



}}
>
<HiOutlineFolderPlus /> New folder
</StyledItem>
<StyledItem
onClick={ (e) => {
e.stopPropagation() ;
setEditingFolderId(folder.id) ;
}}
>
<HiOutlinePencilSquare />
Rename
</StyledItem>
{'hasPrimaryCodeFile && (
<StyledItem
onClick={(e) => {
e.stopPropagation () ;
handleDelete() ;
}}
>
<HiOutlineTrash /> Delete
</StyledItem>
)}
</StyledContent>
</DropdownMenu.Root>
</Operations>
)}
</StyledFolder>
);
}

export default Folder;

File.jsx
import styled from "styled-components";
import { useActiveFile } from "../../context/ActiveFileContext";
import { HiOutlineStar, HiOutlineTrash } from "react-icons/hi";
import ({

HiMiniStar,

HiOutlineEllipsisVertical,
HiOutlinePencilSquare,
} from "react-icons/hi2";
import { DropdownMenu } from "radix-ui";
import { useAsset } from "../assets/useAsset";
import ({
Operations,
StyledContent,
StyledItem,
StyledToggle,
} from "../../styles/DropdownMenu";
import { useRenameFile } from "./useRenameFile";
import { useEffect, useRef, useState } from "react";
import findParentFolder from "../../utils/findParentFolder";
import toast from "react-hot-toast";
import { detectlLanguage } from "../../utils/detectlanguage";
import { useEditedFileContext } from "../../context/EditedFileContext";



import ({
import ({
import ({
import ({

useDeleteFile } from "./useDeleteFile";
useEditAsset } from "../assets/useEditAsset";

useMakePrimaryCodeFile } from "./useMakePrimaryCodeFile";

uselLocation } from "react-router-dom";

const StyledFile = styled.div’

min-height: 2rem;

display: flex;

align-items: center;

padding: 3px Opx;

padding-left: lrem;

background-color: ${({ isActive }) =>
isActive ? "var (--gray-500)" : "transparent"};

cursor: pointer;

&:hover {
background-color: var (--gray-500) ;

}

~
.
4

const Name = styled.input’
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width: 100%;

background-color: transparent;

border: none;

pointer-events: ${(props) => (props.isDisabled ? "none" : "auto")};

&:disabled ({
background-color: transparent;
cursor: pointer;
color: var (--gray-200);

}

N .
’

const Star = styled(HiMiniStar)"

color:

.
’

var (--yellow) ;

function File({ file, readOnly = true }) {
const { activeFile, setActiveFile } = useActiveFile()
const { asset } = useAsset():;
const { makePrimaryCodeFile, isPending: isChangingFile } =
useMakePrimaryCodeFile () ;

const
const
const
const
const
const
const

{ renameFile } = useRenameFile() ;

{ deleteFile, isPending: isDeleting } = useDeleteFile();
{ editingFileId, setEditingFileId } = useEditedFileContext() ;
[name, setName] = useState (file.name) ;

nameInputRef = useRef (null) ;

location = uselocation();

isProject = location.pathname.startsWith("/project");

useEffect(() => {
if (editingFileId === file.id) {
setTimeout (() => {

b

}

if (nameInputRef.current) ({

nameInputRef.current. focus() ;

10);

}, [editingFileId, file.id]);
useEffect (() => {
let toastId = null;
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if (isChangingFile || isDeleting) {
toastId = toast.loading("Applying changes...");
}

return () => {
if (toastId) {
toast.dismiss (toastId);
}
}:
}, [isChangingFile, isDeleting]) ;

const handleRename = () => {
if (name.trim() && name !== file.name) {

const extensionRegex = /\.[0-%9a-z]+$/i;

if ('extensionRegex.test(name)) ({
toast.error ("File must have an extension");
setName (file.name) ;
return;

}

const currentExtension = file.name.match (extensionRegex)?.[0] ||

mwiw .
’

mwm .
4

const newExtension = name.match (extensionRegex)?.[0] ||
let language = file.language;

if (newExtension !'== currentExtension) {
language = detectlLanguage (newExtension) ;
if (language === "Unknown") {

toast.error ("Language is not supported");
setName (file.name) ;
return;

}
}

const parent = findParentFolder (asset.rootFolder, file.id);

if (parent) {
const isDuplicate = parent.items.some (
(f) => £.id !'== file.id && f.name.tolowerCase() ===
name . toLowerCase ()

)

if (isDuplicate) {
toast.error("A file or folder with such name already
exists") ;
setName (file.name) ;
return;
}
}

renameFile ({
id: file.id,
text: file. text,
language,
name,
parentId: parent.id,
});
}
setEditingFileId(null) ;

} 4
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const handleDelete = () => {
deleteFile({ id: file.id });
};

const handlePrimaryCodeFile = () => {
makePrimaryCodeFile ({
id: asset.id,
description: asset.description,
name: asset.name,
tagsIds: asset.tags.map((tag) => tag.id),
assetType: asset.assetType,
language: file.language,
rootFolderId: asset.rootFolder.id,
primaryCodeFilelId: file.id,
b
}i

return (
<StyledFile
onClick={(e) => {
setActiveFile(file) ;
}}
isActive={activeFile?.id === file.id}
>
<Name
ref={editingFileId === file.id ? nameInputRef : null}
value={name}
onChange={ (e) => setName (e.target.value)}
onBlur={handleRename}
onKeyDown={ (e) => {
if (e.key === "Enter") {
handleRename () ;
e.target.blur () ;
}
}}
isDisabled={editingFileld '== file.id | isDeleting |
isChangingFile}
/>
{'readOnly && (
<Operations isActive={activeFile?.name === file.name}>
{!'isProject &&
(file.id === asset.primaryCodeFile.id ? (
<Star />
o
<HiOutlineStar
onClick={ (e) => {
e.stopPropagation() ;
handlePrimaryCodeFile () ;
}}
/>
))}
<DropdownMenu.Root>
<StyledToggle>
<HiOutlineEllipsisVertical />
</StyledToggle>

)

<StyledContent>
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<StyledItem onClick={() => setEditingFileId(file.id) }>
<HiOutlinePencilSquare /> Rename
</StyledItem>
{file.id '== asset.primaryCodeFile.id && (
<StyledItem
onClick={(e) => {
e.stopPropagation() ;
handleDelete() ;
}}
>
<HiOutlineTrash /> Delete
</StyledItem>
)}
</StyledContent>
</DropdownMenu.Root>
</Operations>
)}
</StyledFile>
);
}

export default File;
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AddAssetForm. test. jsx

import { describe, it, expect, vi, beforeEach } from "vitest";
import { render, screen, fireEvent } from "Q@testing-library/react";
import AddAssetForm from "./AddAssetForm";

import toast from "react-hot-toast";

// Mock the toast module
vi.mock ("react-hot-toast”", () => ({
default: {
error: vi.fn (),

1))

// Create mock function for createAsset
const mockCreateAsset = vi.fn();

// Setup our default mocks - this approach keeps mocks consistent
vi.mock ("./useCreateAsset", () => ({
useCreateAsset: () => ({
createAsset: mockCreateAsset,
isPending: false,
b,
H):

14

// Default user role mock - using a getter function to allow changes

let currentUserRole = ["User"];
vi.mock ("../authentication/useUser", () => ({
useUser: () => ({
user: {

name: "John",
get role() {
return currentUserRole;
b,
}I
H .
1)

// Mock utility function
vi.mock (
", /utils",
0O =>
detectExtension: (lang) => {
const extensions = {
Javascript: ".js",
Python: ".py",
Csharp: ".cs",
}i
return extensions[lang] || ".js";
}I
b

{ virtual: true }

)
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describe ("AddAssetForm", () => {
beforeEach(() => {
// Reset all mocks before each test
vi.clearAllMocks() ;
currentUserRole = ["User"]; // Reset user role to default

});

it ("renders form elements correctly", () => {
render (<AddAssetForm />) ;

// Check if all form elements are present

expect (screen.getByText (/title:/i)) . toBeInTheDocument () ;

expect (screen.getByPlaceholderText (/provide a
name/i) ) . toBeInTheDocument () ;

expect (screen.getByText (/language:/i)) . toBeInTheDocument () ;

expect (screen.getByText (/javascript/i)) . toBeInTheDocument () ;

expect (screen.getByRole ("button", { name: /create/i
})) . toBeInTheDocument () ;

})

it ("shows error toast if asset name is empty", () => {
render (<AddAssetForm />) ;

// Click create button without entering a name
fireEvent.click (screen.getByRole ("button", { name: /create/i 1}));

// Check if error toast was called with the right message
expect (toast.error) . toHaveBeenCalledWith ("Asset must have a
title!");
expect (mockCreateAsset) .not. toHaveBeenCalled() ;
|3

it ("updates name input when user types", () => {
render (<AddAssetForm />) ;

const nameInput = screen.getByPlaceholderText (/provide a name/i) ;
fireEvent.change (nameInput, { target: { value: "My New Asset" } });

expect (nameInput.value) . toBe ("My New Asset");
b

it ("changes language when selecting from dropdown", () => {
render (<AddAssetForm />) ;

// Open the dropdown
fireEvent.click (screen.getByText (/javascript/i)) ;

// Select Python
fireEvent.click (screen.getByText (/python/i)) ;

// Verify the value has changed
expect (screen.getByText (/python/i)) . toBeInTheDocument () ;
b

it("submits correct asset data for regular user", () => {
render (<AddAssetForm />) ;



} b

})I
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// Enter asset name
const nameInput = screen.getByPlaceholderText (/provide a name/i) ;
fireEvent.change (nameInput, { target: { wvalue: "Test Asset" } });

// Click create button
fireEvent.click (screen.getByRole ("button", { name: /create/i }));

// Check if createAsset was called with correct parameters
expect (mockCreateAsset) . toHaveBeenCalledWith ( {
name: "Test Asset",
assetType: 1, // Regular user gets assetType 1
language: "Javascript", // Default is Javascript
rootFolderName: "Test Asset",
primaryCodeFileName: "primary.js",

})

it ("submits correct asset data for enterprise user", () => {

// Update user role to Enterprise for this test
currentUserRole = ["Enterprise"];

render (<AddAssetForm />) ;

// Enter asset name
const nameInput = screen.getByPlaceholderText (/provide a name/i) ;
fireEvent.change (nameInput, { target: { value: "Enterprise Asset"

// Change language to Python
fireEvent.click (screen.getByText (/javascript/i)) ;
fireEvent.click (screen.getByText (/python/i)) ;

// Click create button

fireEvent.click (screen.getByRole ("button", { name: /create/i 1}));

// Check if createAsset was called with correct parameters
expect (mockCreateAsset) . toHaveBeenCalledWith ({
name: "Enterprise Asset",
assetType: 2, // Enterprise user gets assetType 2
language: "Python", // Changed to Python
rootFolderName: "Enterprise Asset",
primaryCodeFileName: "primary.py",

})

})

})
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Al-powered Software Project Generation from Natural Language
Input Using Pre-stored Code Assets in Vector Databases

Serhii Shchoholiev!t, Polina Pavlenko’*f, Mariva Shirokopetleva'.f and Volodymyr
Kobziev!f

1 Kharkiv National University of Redio Electronics, Nauky Ave 14 61166 Kharkiv, Ukraine

Abstract

The thesis addresses the challenge of efficlentdy generating software projects from namral language
input. By integrating Al-powered solutions and leveraging pre-stored code assets in vector databases,
the study examines methods for automating project creation. The results demonstrate the potential of
Al to streamling development workflows, offering a more efficient approach to software development.

Keywords
code generation, artificial intelligence, code assets, vector databases

1. Introduction

As Al continues to gain traction among software development companies, its integration into
various stages of the development process is becoming increasingly common. Automating the
creation of source code, particularly for starter projects generation, has the potential to
streamline and simplify workflows significantly.

This work examines the feasibility of using OpenAl to generate software projects by
leveraging pre-stored code assets. Additionally, it explores existing Al technologies to assess
their effectiveness in automating code assets generation and boosting overall productivity.

2. Analogue analysis

The research was conducted to analyze key analogues in the field of Al-powered code generation
and management to identify their strengths and weaknesses.

CodeSnippets Al, the closest analogue to the proposed software, is an Al-driven tool for
optimizing workflows and centralizing code management It supports code generation,
refactoring, debugging, and documentation, allowing developers to focus on complex tasks.
However, limited team and role management features restrict its use in larger organizations, and
access to personal /team snippets is confined without public sharing.

GitHub Copilot [1], developed by GitHub with OpenAl, is an Al-powered code completion tool
providing context-aware suggestions in the IDE. By leveraging a vast dataset of publicly available
code, it generates functions, suggests code, and offers real-time assistance. However, concerns
remain about the quality, accuracy, and potential licensing issues of the generated code.
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3. Problem statement

In recent years, microservices have become a standard in software development. Despite their
numerous advantages, they have amplified an existing challenge that many developers face —
code duplication. Although various patterns have been developed over the years to address this
issue, code duplication persists as a significant problem.

This research adopts a nowvel approach to addressing code duplication. Traditionally,
developers strive to avold code duplication to save development time — after all, if a solution
already exists, repeating the work is inefficient. Instead of minimizing code duplication, this
study embraces it while shifting the focus toward reducing overall development time.

4. Solution description

The proposed solution aims to leverage generative Al and vector databases to automate the
process of software project generation from natural language inputs. By combining the
capabhilities of Al for understanding developer intents with the efficiency of vector databases for
code asset retrieval, this approach seeks to reduce development time and improve productivity.

As with all Al-driven solutions, this approach requires data — specifically, code assets that
are frequently reused within software projects. Company-wide services like file storage, identity
management, and other common functionalities are used by numerous microservices, and the
code to communicate with these services has already been written. By isolating these parts into
distinct code assets, they can be stored in a database with vector representations for efficient
retrieval. Leveraging the OpenAl embedding model "text-embedding-3-small,’ the code is
converted into vector [2] form and stored in a vector database, enabling efficient search.

The next step enables developers to interact with the code asset database using natural
language queries. We use a flagship generative Al model from OpenAl — gpt-40-2024-08-06,
which supports fine-tuning on proprietary datasets. Fine-tuning on metadata associated with
code assets enhances the accuracy of asset selection. Through prompt engineering, incuding
few-shot technigues [3] and function-calling, the model translates a developer's request into
search queries against the vector database. Once retrieved, relevant code assets are verified with
the developer, and a starter project is generated and compiled to ensure correctness.

5. Conclusions

This study demonstrates the potential of integrating Al-powered generative models with vector
databases to automate software project generation from natural language inputs. By leveraging
pre-stored code assets, this approach reduces project setup time, streamlines workflows, and
enhances productivity. The solution enables efficient retrieval of reusable code components
through natural language interaction, highlighting how Al can transform software development
by reducing redundant tasks and allowing developers to focus on creative aspects.
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17. Ilporpamua cucreMa Aasi 30epiraHHsi, COUILHOIO AOCTYNY TA

nepeBipKH IKOCTI MPOrpaMHOro Koay
Agropu: ozonee Cepeit Audpiiioseuy, binodio Muxaiirio Onexcanoposuuy,

Iagnenko Ilonina Onexciigna, ct. rp. 113111-21-4, XHVYPE.
Hayxogi kepiBuuku: [llupokonernera M.C., ct. Buki., Kobzer B.I'., nou., kad.
[1I, XHYPE.

[Iporpamua cucrema ans 30epiradis gparMeHTIB NPOIPaMHOIO KoY Ta YIPaB/IIHHA HHMH
Mae IMHPOKHIl CHEKTp 3acToCyBaHHA: il MOMKHA BHKOPHCTOBYBATH JUIS Opradisallli clLIBHOIO
JOCTYIY [0 KojJy Ta Horo HOBTOPHOIO BHKOPHCTAHHA, MEPEBIPKM AKOCTI KOAY, KOHTPO/IIO 3a
KOMIILIALIEL, FeHepalill MPOCEKTIB Ha MjicTaBl (pparMeHTIB KOy,
JUia olliHKH SKOCTI MPOrpaMHOIe KOJAY B CHCTEM] BHKOPHCTOBYEThCH INTYYHHIl 1HTENeKT
cepiicy OpenAl APL, axkuil anamsye koa Ha sianosiasicTs npuHuunam SOLID ta DRY. Le
CIPHAE MLIBHIEHHIO MOAYILHOCTI, FTHYYKOCTI Ta 3pO3yMUIOCT] HPOIPAMHHX plILIEHb.

6

Jinsa meuakoro Ta edekTHBHOro JOCTYNY [0 [JaHHX CHCTEMAa 3acTOCOBYE BEKTOpHE
NpeJcTaB/leHHA KOy, NEpeTBOPIIOYH TeKCT nporpaM Ha BekrTopd. Takumil niaxin jossoise
crpocTHTH 00pobKY Koay, NOJerimMTH Horo aHams Ta NOKpalwMTH poboTy alropHTMIB
NepeBIpKH Ta NOIYKY (hparMeHTIB CXOMOoro Koy Ul YHHKHEHH: 1y 0/oBaHHs.

OxpiM nkoro, cHereMa MITPHMYE MORUIHBICTE CHUIBHOTO JOCTYNY 10 (hparMeHTIB KOy
Beepe/uHl kommnanil. Ile Hanae pospobHMKaM IHCTPYMEHTH [UIM MOBTOPHOIO BHKOPHCTAHHA
ICHYIOUHX plllleHb, 10 J03BOJIHE THAYHO NPHILBHANIHTH npolec po3pobk. Takom nepenbayeHo
MEXAHIIM TI'eHepallli HOBHX NPOEKTIB Ha OCHOBI HasBHOIO KoJy KOMIIAHI, IO CHpOlLye
CTBOPEHHA HOBHX IMPOrpaMHHUX [POJYKTIB Ta cnpusc eeKTHBHOMY YIPaBIIHHI KOJOBOK
Dazoto.

3anpornoHoBaHe pillleHHs IHAYHO CIPOLLYE Ipollec po3pobKkK nporpaMHoro 3abesnedyeHHs,
CHPHAE MOKPALICHHK HKOCTI KOAY Ta MABHUIYE eeKTHBHICTE poDOTH KOMaH]l po3poOHHKIB
JABAKH MORIIHBOCT] CTBOPEHHA NPOEKTIE 3 ICHYIOUHX NepeBlpeHux (parMeHTIB Kojy.
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JOIOATOK X
XHVYPE Cnaiinu npesenrariii

- MIHICTEPCTBO XAPKIBCHKMA
OCBITH | HAYKM HAUIOHANBHUA
= YHIBEPCHTET

YKPAIHM NURE PARIOENEXTPOHIKM

MporpamHa cuctema ans 36epiraHHs, CriibHOro
AOCTYNy Ta rnepeBipKu AKOCTI MPOrpaMHOro Koay.
KnieHTCbKa YacTuHa

BukoHana: KepisHuk:
cT. rp. N3M1-21-4, cr.BuKA. kad. Nl
MNaenexko MM.0. Wwupokonetnesa M.C.
P ¢ T—
d h

6 YepsHsa 2025

Meta pobotu

MeTolo po6oTu € po3pobka KMIEHTCbKY YacTUHY Be6-3aCTOCYHKY ANs 36epiraHHa Ta ynpaeniHHA ¢parmMeHTamu
NporpamHoro Koay, Lo 3abe3neyye 40AaBaHHSA, peAaryBaHHs, NOLYK Ta NOBTOPHE BUKOPUCTaHHS KOAY.

AKTyanbHicTb po60TU NONArae y CNpUsiHHI NiABULLEHHIO NPOAYKTUBHOCTI KOMaHAHOI Ta iHAWBIAYanbHOI po6oTn
pPO3pOBHUKIB.
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Amnani3 npobiemu (aHaIi3 ICHYIOUHX PIIICHb)

HaseaeHi pilleHHs MaloTb BNacHi nepesary, 0AHaK He 3aTHi KOMNAEKCHO BUpIWNTU Npobnemu, nos'asaHi 3
AKICHOKO opraHizaieto poboTn 3 pparmMmeHTamu Koay, ix reHepalii€ro, nepesipkoto, 36epiraHHAM Ta MOLYKOM Yy

MeXax KOMaHaHUX 41 BiAKpMTVIX cepeaosunLL.

Bukopucranms " ’ o Pisenb
KopnopartuHuit BiakpuThii ; ;
Anaior LI s renepauii 2 - AGCIVIFAD IMepesipka | ckaaanocTi
I b I b z /
HporpaMHUX S g AKOCTI KOY Ul/UX
; (parMeHTIB KOy Koty
[POCKTIB

SnippetsLab

. - + vk + BHCOKHI

Code Snippets Al

- + - + MOMipHHI

GitHub Copilot

e p—
—-= -8

+ + — + HOMIpHHH

ITocTaHnoBka 3aﬂat1i Ta OIINC CUCTCEMHU

HeobxigHO CNPOEKTYBaTM Ta peanisyBaTy KIIEHTCbKY 4YacTMHY cucteMy 36epiraHHs Ta ynpasniHHA
¢PparmeHTaMu NPOrpamMHOro KOAy, AKa [A03BOMISE ePeKTMBHO AOAABaTV, PeAarysBaTy, WyKatu Ta MOBTOPHO
BUKOPVCTOBYBATU KOA, @ TaKoX GOpPMyBaTV peKoMeHAaLii LLi0AO MOro NMoKpaLLeHHs.

OcHoBHa npobnema, iKy Ma€ BUPILUUTU KNIEHTCbKA YacTUHa CUCTEMU — Le HeedekTUBHICTL Yy npoueci
36epexeHHA Ta NOBTOPHOrO BUKOPWUCTAHHA $pparmMeHTiB NporpamMHoro kogy. KnieHtcbka yactuHa mae 3abesneynti
3py4Hi 3acobu ANA B3aEMOZii KOPUCTyBaYa i3 CUCTEMOK 3 METOK YHUKHEHHS AybntoBaHHS Koy, onTumisauil vacy
AOCTYNY A0 HEObXiAHMX PpparmMeHTiB Ta NOKpaLLEeHHS 3aranbHOl SKOCTi PO3po6KMN.

OuikyBaHU pe3ynbTaT - QYHKUIOHANbHWUIA, 3pYYHWIA iHTepdeic, SKWUA NiABULLYE NPOAYKTUBHICTL | SAKiCTb
po3po6KM.
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ApXITEKTypa KJI1EHTCHKOI YAaCTUHHU

—
Fonomuws xoMnowenT App
: g PR
KﬂIEI-fTCbKa YacTuHa — o — S
peanizoBaHa 3a
MOAYNBHOIO CTPYKTYPOIO 3 S S
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o Yrinirw Crwnd
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Onuc mporpamMHOro 3a0e3MneueHHsl, 1o 0yio
BUKOPUCTAHO y PO3po0I1Ii (® Browserstack

OcHosHi TexHonorii Ta 6iGnioreku: ' s

. UML-HoTauin — Ans MOAENioBaHHA CTPYKTYPW CUCTEMU Ta B3aeMoAil ii KOMNOHEHTIB;

e  Figma — ansa CTBOPEHHA MaKeTiB Ta NPOTOTUNYBAHHA KOPUCTYBALUBKOTO iHTEpdeicy;

e Visual Studio Code — sik 0CHOBHE CepeoBuLLe Ppo3pobku 3 NIATPUMKOIO PO3LIMPEHb ANA
3py4Hoi poboTu 3moBo nporpamyeaxHs JavaScript;

ESLint + Prettier — ana asromartuyHoro hopmatyBaHHs Ta nepesipku SKocTi koay;

.
e  BrowserStack — ans kpocGpay3epHoro TeCTyBaHHA iHTEpPMEeCY Ha Pi3HUX NPUCTPORAX Ta
ocC.
e JavaScript — MmoBa nporpamyBaHHsa KNiEHTCbKOT YacTUHN
e  React.js — 6ibnioteka gna noBynoeu KOPUCTYBaLLKOIO iHTepdency
e React Query — ana po6otu 3 API Ta KelwyBaHHSa AaHuX Mn" Acn | (@)
e  Monaco Editor for React — inTerpauis pegaktopa koay
e  React Responsive — Ansa peani3auii aganTMBHOrO Au3aiHy
o Inwi GiGniorexw Radix U, JWT Decode, React Hook Form, React Hot Toast, React

— o+ o‘)o ’o React Query

React Router 6
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[TyGmikaris pe3yabrariB

17. lporpavus cucrema 1am sbepiranns, cniiLmoro locryny Ta
mepenipiu SXOCTI HPOIPAMUOIO KOTY

Awvopu: Uleonscs Copoie Andpikosws, Biroold Muxaiio Quvexcandpoany,
Hecsenne Hovina Oxexcitena, cv. rp. [1311-214, XHYPE,

Haywoni seplasmscn: [Hnposonctaoms M.C., ¢ anka, Kofiwe BT, 200, xed,
T, XHYPE.
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[Tincymku

e [lpoBeaeHO AOCNiIAXEHHS NPO6AeM yNpaBniHHA KOAOBUMY 6a3amu

e 3ailicCHEHO aHani3 iCHYYMX pilleHb Ta BUSHAYEHO KAKYOBI TPYAHOLL

e P03po6neHo KOHLeNTyanbHy MoAenb NPorpamMHoi cucTemu

e  CrpOEKTOBAHO KNIEHTCbKY YaCTUHY CUCTEMMU 3 ypaxyBaHHSAM NoTpe6 KopucTysauis

e  PeanizoBaHo rHy4kuii Ta aaanTUBHWUI iHTepgeiic ans edekTMBHOI poboTH 3 KOAOBUMU PpparMeHTammn

e PeanizoBaHO KNIEHTCbKY YaCTUHY CUCTeMU AN 36epiraHHs Ta ynpasniHHA dparmeHTamu Koy

e  BUKOHaHO TeCTYyBaHHA GYHKUIOHaNLHOCTI, PECNOHCUBHOCTI Ta HeraTUBHUX CLeHapiis

e [lpoBegeHo anpobaLijlo pesynbTaTiB Yepes yuacTb y KOHPepeHL|isax Ta BUCTaBKax
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