TOJATOK A

I'padiunuii MaTepian kBasidikaijilinoi pobotu



Cnanpu npe3enrariii 1-2

XapKiBCbKMM HalioHaNbHUIA yHiBEpCUTET
pajioeNneKTpoHiKM

Kadegpa KITC

KBanidikauirHa poboTta Ha Temy:
IHTeNeKTyanbHMM MY/IbTU3aAa4YHMH NEPCOHANIbHMUM
Al-acucTeHT Ha ocHoBi Model Context Protocol

BukoHaB: ctyaeHT rp. KIYKI-21-10
MNonoB Aptem

KepiBHuk gou. Cepatok H.M.

MeTa kBanidikaliMHOT po60oTH

» [lpoekTyBaHHA Ta po3pobka
MYJIbTH3a4a4HOro
nepcoHanbHoro Al-acucTeHTy, LWo
MaTMMe MOX/IMBICTb iHTerpauil 3
30BHilLHBLOT CUCTEMOIO Y
peanbHoMmy Yaci.



Cnavguy ripe3enTauii 3—4

Bctyn

b KnacuuHi acMcTeHTH 3azsuyan
obmeKeHi B niaHi B3aemopil 3
OTOYEHHAM, NPOTE MOCTIMHO ASSISTANT
3’ABNAIOTLCA HOBI IHCTPYMEHTH,
CrpAMoBaHi Ha nonerwexHs iHTerpauii
acUCTEHTIB B NOBCAKAEHHE XMUTTA.

» 3aBAsKM NoAIBHWM TEXHONOrIAM CTae
MO /IMBOI aBTOMaTM4Ha abo
KOHTPOJIbOBaHa BBaEMOAiﬂ ACMCTEHTIB
3 30BHiLLHIMKM CUCTEMAMM.

IcHyto4i cnocobu iHTerpauii WI B icHytoui

PILLEHHA | :

> REST API REST )

b Retrieval Augmented Generation API

b MoaynbHi hperMBOpPKHM

» Model Context Protocol :—Ck@

LangChain



Crnavgu ripe3eHTauii 5—6

Model Context Protocol

Your Computer
McP Pmm|—-£ MCP Server A i-—» Local
1 Data Source A
HOSWANMOP OOt |__ 1o pccet | P Sover o Lo
i . |—| Data Source B

MCP Prowuol—-i MCP Server C

JSON RPC

--> {"jsonrpc": "2.0", "method": "subtract”, "params": {"subtrahend": 23,
"minuend": 423, "id": 3}

<-- {"jsonrpc”: "2.0", "result": 19, "id": 3}

LD T}

--> {"jsonrpc": "2.0", "method": "subtract", "params": {"minuend": 42,
"subtrahend": 23}, "id": 4}

LD}

<-- {"jsonrpc": "2.0", "result”: 19, "id": 4}




Cnavgu ripe3eHTatiii 7-8

Moptan DL NURE

DUONUREUA o st o w0

Moi Kypcu

[Iere—_— - — CopTywaTs ba DTEe—e fcron = || Cremos =

2 |ITC EAREFRATEO W45
Tligst s T DG v ol st

i BT

L B i

| MM A YL D w27
e

36008

[

ATCEARI MARIATS
ey

TS
% mapeps

=
| EDM EAR ) M a3 2
o crwped mspeom
De20TS
N nteprimenc

| TE AR IR0 B24TS

Do Gomputar Viskon
074
% sasepuimes

MOoXNMBOCTi HaBYa/IbHOT NaaToOpmMM
DL NURE

b nepernifj nepeniky NoToYHMX KYpCiB, Ha AKi 3anMcaHui CTygeHT

b nepernsg matepianis KOHKpeTHMX KypciB (NocunaHHA Ha nekuii abo
nabopaTtopHi poboTH, TeCTH, METOAMYHI BKa3iBKM)

P 33BaHTaXXEHHA CAMOCTIMHO BUKOHAHUX PoBIT ANA NoJanbuiol nepesipku
BMKNaZavyamu Ta OTPHMMaHHS OLiHKK

» MPOXOAXKEHHSA TeCTiB 3 Pi3HMX AUCLUMNNIH

b CaMoCTiMHe BeJleHHA BiABiAyBaHHA ANA AeAKUX AMCUMNAIH



Cnavigy nipe3enTauii 9—10

MoxnumBocCTi nepCcoHa/ibHOro aCUCTEHTY

» Bigkpueatu noptan DL NURE
b BignoBifaTh Ha 3anMTaHHA NPO NOTOYHI KYPCK KOpUCTYBa4a
» BignosigaTk Ha 3anMTaHHA NPO BMICT OKpeMMX KypcCiB

> MOBepTaTH MOCKIaHHA Ha BiANOBIAHI pecypcu Npu 3anuTi KopMcTyBaYa

P HajaBaTM CTMC/IMIA BMICT JOKYMEHTIB, HaABHMX Ha NopTani

TexHonorii peanizauiit MCP cepsepa

» MoBa nporpamyBaHHA Java ((
b OpermBopK Spring Al —
b bBi6nioteka Microsoft Playwright —

» OpenAl AP ]ava'

@OpenAI
& spring’Al



Cnavgu ripe3enTanii 11-12

lHTepdenc HagaHuM ctBopeHM MCP
cepBepoM

» openDL - 3anyck noptany DL NURE

> getEnrolledCourses - oTpumaTh nepenik JOCTYNHUX KypciB
> getCourseltems - oTpumaTh BMIicT Kypcy

b getPdfSummary - oTpumaTi cTMc/IMM BMIicT PDF-0KYMEHTY

CTpyKTypM3auia gaHmx

Hazea Tun pecypcy. Onwe MecknasHA
Oronowemna Announcement [ https://dl.nure.ua/mod
Farum /forum
ot i Iview.phplid=647664
T Bigsiaysawna  Attendance MOCHARHHA Ha pecype
HoeuHu Announcement [ MocknaHHA Ha pecypc
Haransse ey ae.
Forum
T Re— Jexuii online Link 3a poswnagom  [OCHABHHA HA pecypc
A s (Google KoMCy AuTAUA... \
(] b Hangouts lll‘
Meet) \
Homcynatauimii et \
\
P —— = \
kg NaBopaTopHi Link 3a rpachikom  Mocunaqya Ha pecypc

peforn JIB...



J—

Cnavgu ripe3enTauii 13—-14

Claude Desktop B akocTti MCP KnieHTa

Hi Artem, how are

you ?

IHTerpayis cteopeHoro MCP cepsepy y
Claude Desktop
{

"mcpServers”: {

"dl-mep™: {
"command”: "java’,

“args”: [
“-Ddl.login=userlogin”,

"-Ddl. password=userpassword”,

“-DOPENAI_API_KEY=apikey",
"-jar’,

"D:/Projects/dl-assistant/target/dl-assistant-0.0.1-SNAPSHOT. jar"




Cnanau nipe3eHTariii 15-16

AeMoHcTpayin

o Poaxaxw Gyap nacka npo wo 3 nabopoTopHa pobora a MTPO?

[ns Toro, wob sHaim indopmaio npo 3 naboparopdy pobory 3 NMTPO (MNapanensHi Ta
poznopineHi oG4McNeHHn), aBaiTe CNCYaTKY NEPEBIPUMO AETANLHY iHhopMaLliio Npo uew

Yynoeo! A anaiwos meToau-Hi Brkasisxm ana naboparopxoi pobotu 3 aMTPO. Jasaitte
OTPUMAEMO AeTankHy iHhopMaLilo Npo Hi



Cnavigu npe3senTanii 17-18

BUCHOBKM

> 3aBAAKM THTENEeKTyaNlbHUM acMcTeHTaM MOXHa ONTHMIi3yBaTH NOBCAKAEHHT
npouecH Wo BrMmaraloTe YBarv Ta HaknagHux BMTpat Yacy

» Byno cnpoeKkToBaHO MyNbTH3afayHOro NepcoHanbHoro Al-ackcTeHTa, Wo mMae
iHTerpauito 3 HaB4anbHO NNAaTOPMOI0 Y peanbHOMY Yaci.

» CTBOpPEHMI aCMCTEHT MaE CMPOCTUTH MpoLec Hasiralil HaBYabHMM NOPTaNoM
Ta noLwyKy iHopmauii, J03BONAKYM 30CEpPeUTH yBary Ha 6inbLy BaX/IMBUX
3ajjavax.

/1aKyto 3a yBary!




IOJATOK B

Kop nporpamu



b.1 Kondirypauiiiauii (ait pom.xml

<?xml version=»1.0» encoding=»UTF-8»?>

<project xmlns=»http://maven.apache.org/POM/4.0.0»
xmlns:xsi=»http://www.w3.0rg/2001/XMLSchema-instance»

xsi:schemaLocation=»http://maven.apache.org/POM/4.0.0

https://maven.apache.org/xsd/maven-4.0.0.xsd»>

<modelVersion>4.0.0</modelVersion>

<parent>

<groupId>org.springframework.boot</groupId>

<artifactId>spring-boot-starter-parent</artifactId>

<version>3.4.5</version>

<relativePath/> <!-lookup parent from repository =

</parent>

<groupId>com. lezdoit</groupId>

<artifactId>dl-assistant</artifactId>

<version>0.0.1-SNAPSHOT</version>

<name>dl-assistant</name>

<description>dl-assistant</description>

<url/>

<licenses>

<license/>

</licenses>

<developers>

<developer/>

</developers>

<scm>

<connection/>

<developerConnection/>

<tag/>

<url/>

</scm>

<properties>

<java.version>24</java.version>

<spring-ai.version>1.0.0-M8</spring-ai.version>

</properties>

<dependencies>

<dependency>

<groupId>org.springframework.ai</groupId>

<artifactId>spring-ai-starter-mcp-server</artifactId>

</dependency>

<dependency>

<groupId>org.springframework.ai</groupId>

<artifactId>spring-ai-starter-model-openai</artifactId>

</dependency>

<dependency>

<groupId>org.springframework</groupId>

<artifactId>spring-web</artifactId>

</dependency>

<dependency>

<groupId>com.microsoft.playwright</groupId>

<artifactId>playwright</artifactId>

<version>1.52.0</version>

</dependency>

<dependency>

<groupId>org.apache.pdfbox</groupId>

<artifactId>pdfbox</artifactId>

<version>3.0.5</version>

</dependency>

<dependency>

<groupId>org.projectlombok</groupId>



</project>

<artifactId>lombok</artifactId>
<optional>true</optional>

</dependency>

<dependency>
<groupId>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-test</artifactId>
<scope>test</scope>

</dependency>

<dependency>
<groupId>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-web</artifactId>
</dependency>

</dependencies>

<dependencyManagement>

<dependencies>

<dependency>
<groupId>org.springframework.ai</groupId>
<artifactId>spring-ai-bom</artifactId>
<version>${spring-ai.version}</version>
<type>pom</type>

<scope>import</scope>

</dependency>

</dependencies>

</dependencyManagement>

<build>

<plugins>

<plugin>
<groupId>org.apache.maven.plugins</groupId>
<artifactId>maven-compiler-plugin</artifactId>
<configuration>

<annotationProcessorPaths>

<path>

<groupId>org.projectlombok</groupId>
<artifactId>lombok</artifactId>

</path>

</annotationProcessorPaths>
</configuration>

</plugin>

<plugin>
<groupId>org.springframework.boot</groupId>
<artifactId>spring-boot-maven-plugin</artifactId>
<configuration>

<excludes>

<exclude>
<groupId>org.projectlombok</groupId>
<artifactId>lombok</artifactId>

</exclude>

</excludes>

</configuration>

</plugin>

</plugins>

</build>



b.2 Knac DlAssistantApplication.java

package com.lezdoit.dlassistant;

import
import
import
import
import
import

com.
org.
org.
org.
org.
org.

lezdoit.dlassistant.dl.DLService;
springframework.ai.tool.ToolCallbackProvider;
springframework.ai.tool.method.MethodToolCallbackProvider;
springframework.boot.SpringApplication;
springframework.boot.autoconfigure.SpringBootApplication;
springframework.context.annotation.Bean;

@SpringBootApplication
public class DlAssistantApplication {

public static void main(String[] args) {
SpringApplication.run(DlAssistantApplication.class, args);

}

@Bean
public ToolCallbackProvider browserTools(DLService dlService) {

MethodToolCallbackProvider.builder().toolObjects(dlService).build();

b
b

return



b.3 Knac DLService.java

package com.lezdoit.dlassistant.dl;

import com.lezdoit.dlassistant.tools.ai.AITool;
import com.lezdoit.dlassistant.tools.pdf.PDFProcessor;
import com.microsoft.playwright.Browser;

import com.microsoft.playwright.BrowserType;

import com.microsoft.playwright.Locator;

import com.microsoft.playwright.Page;

import com.microsoft.playwright.Playwright;

import com.microsoft.playwright.options.Cookie;
import jakarta.annotation.PostConstruct;

import jakarta.annotation.PreDestroy;

import lombok.RequiredArgsConstructor;

import org.springframework.ai.tool.annotation.Tool;
import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.context.annotation.Lazy;
import org.springframework.core.io.Resource;

import org.springframework.http.HttpEntity;

import org.springframework.http.HttpHeaders;

import org.springframework.http.HttpMethod;

import org.springframework.http.ResponseEntity;
import org.springframework.stereotype.Service;
import org.springframework.web.client.RestTemplate;

import java.io.IOException;
import java.util.ArraylList;
import java.util.List;
@Service
@RequiredArgsConstructor
public class DLService {
private final DLCredentials credentials;
private AITool aiTool;
@Autowired
public void setAiTool(@Lazy AITool aITool) {
this.aiTool = aITool;
}
private Playwright playwright;
private Browser browser;
private Page page;
private final CourseItemTypeMatcher courseltemTypeMatcher;
private final RestTemplate restTemplate;
private final PDFProcessor pdfProcessor;
@PostConstruct
public void init() throws IOException, InterruptedException {
playwright = Playwright.create();
browser = playwright.chromium().launch(

new BrowserType.LaunchOptions()
.setHeadless(false)



.setSlowMo(2000)
)i

openDL();
List<CourseItem> courseltems = getCourseItems("*0cHoBu Computer Vision");

System.out.println("mew");

3

@PreDestroy

public void destroy() {
browser.close();
playwright.close();

3
@Tool(description = """
Launches a browser and opens DL NURE portal.
This action is required before conducting any other actions with DL
portal.

public String openDL() {
page = browser.newPage();
page.navigate(DLPages.LOGIN);

page.locator ("#username").waitFor();

//enter the login and password

page. locator ("#username").fill(credentials.getLogin());
page. locator ("#password").fill(credentials.getPassword());

//click the Log In button
page.click("#loginbtn");

return "Browser launched successfully and navigated to DL";

}

@Tool(description = """
Returns a list of the courses the user is enrolled to.
llllll)

public List<String> getEnrolledCourses() {
page.navigate(DLPages.COURSES);

Locator courseTitles = page.locator(".aalink.coursename");
List<String> titles = new ArraylList<>();
for (Locator courseLocator : courseTitles.all()) {

String fullText = courseLocator.innerText();

String title = fullText.split("\n")[1].trim();
titles.add(title);

}
return titles;
}
@Tool(description = """

Returns a list of all items present on a specific course page.

public List<CourseItem> getCourseItems(String courseTitle) throws
IOException, InterruptedException {
openCoursePage(courseTitle);

Locator courseltemsLocator = page.locator(".activity-item.focus-



control");
List<CourseItem> courseItems = new ArraylList<>();

for (Locator courseItemLocator : courseItemsLocator.all()) {
Courseltem courseltem = new Courseltem();

Locator titleLocator =
courseItemLocator.locator("span.instancename");
if (!'titleLocator.all().isEmpty()) {
String title = (String) titlelLocator
.evaluate("node => node.childNodes[0] ?
node.childNodes[0@].textContent.trim() : ''");
courseltem.setTitle(title);

Locator typelLocator = courseItemLocator.locator(".activityicon");
if (!'typeLocator.all().isEmpty()) {
String typeImgSrc = (String) typelocator
.evaluate("node => node.getAttribute('src')");
String type

courseItemTypeMatcher.getTypeFromIconUr1l(typeImgSrc);
courseltem.setType(type);
}

Locator descriptionLocator
courseltemLocator.locator(".activity-description, .activity-dates");
if (!'descriptionLocator.all().isEmpty()) {
// Handle multiple elements by concatenating their text
StringBuilder descriptionBuilder = new StringBuilder();
for (Locator element : descriptionLocator.all()) {
if (descriptionBuilder.length() > 0) {
descriptionBuilder.append(" ");
}

descriptionBuilder.append(element.innerText());

b

courseItem.setDescription(descriptionBuilder.toString());

Locator urlLocator =
courselItemLocator.locator(".aalink.stretched-1ink");
if ('urlLocator.all().isEmpty()) {
String url = (String) urlLocator
.evaluate("node => node.getAttribute('href')");
courseItem.setUrl(url);

b

courseltems.add(courseltem);

3

return courselItems;

b

public void openCoursePage(String courseTitle) {
page.navigate(DLPages.COURSES);

Locator courseTitles = page.locator(".aalink.coursename");

boolean courseFound = false;

for (Locator courseLocator : courseTitles.all()) {
String fullText = courseLocator.innerText();
String title = fullText.split("\n")[1].trim();



if (title.equalsIgnoreCase(courseTitle)) {
courselLocator.click();
courseFound = true;
break;

}

if ('courseFound) {
throw new IllegalArgumentException("Course not found: " +
courseTitle);

b
b

@Tool(description = """
Downloads a PDF file from specified 1link, generates summary and
returns it as a plain text.
nmn
public String getPdfSummary(String pdfLink) throws IOException {
// Get cookies from Playwright browser context
List<Cookie> cookies = browser.contexts().get(0).cookies();

// Create HttpHeaders and add cookies
HttpHeaders headers = new HttpHeaders();

// Convert Playwright cookies to a cookie header string
StringBuilder cookieHeader = new StringBuilder();
for (Cookie cookie : cookies) {
if (!'cookieHeader.isEmpty()) {
cookieHeader.append("; ");
}

cookieHeader .append(cookie.name).append("=").append(cookie.value);

3

// Add the cookie header to the request
headers.add("Cookie", cookieHeader.toString());

// Create HttpEntity with headers
HttpEntity<String> entity = new HttpEntity<>(headers);

// Make the request with the entity containing cookies
ResponseEntity<Resource> response = restTemplate.exchange(
pdfLink,
HttpMethod.GET,
entity,
Resource.class

)i
// Process the PDF as before
String plainText =
pdfProcessor.getPdfAsPlainText (response.getBody().getInputStream());

return aiTool.getDocumentSummary(plainText);



b.4 Knacu DLPages.java, DLCredentials.java, CourseltemTypeMatcher.java

package com.lezdoit.dlassistant.dl;

public class DLPages {
public static final String LOGIN = "https://dl.nure.ua/login/index.php";
public static final String COURSES = "https://dl.nure.ua/my/courses.php";

package com.lezdoit.dlassistant.dl;

import lombok.Getter;
import org.springframework.beans.factory.annotation.Value;
import org.springframework.context.annotation.Configuration;

@Configuration
@Getter
public class DLCredentials {

@value("${dl.login}")
private String login;

@value("${dl.password}")
private String password;

package com.lezdoit.dlassistant.dl;
import org.springframework.stereotype.Service;

@Service
public class CourseltemTypeMatcher {
public String getTypeFromIconUr1l(String url) {
if (url.contains("forum")) {
return "Announcement / Forum";
} else if (url.contains("attendance")) {
return "Attendance";
} else if (url.contains("url")) {
return "Link";
} else if (url.contains("folder")) {
return "Folder";
} else if (url.contains("pdf")) {
return "PDF Link";
} else if (url.contains("quiz")) {
return "Test";
} else if (url.contains("document")) {
return "Document";
} else if (url.contains("assign")) {
return "Assignment Upload";
} else {
return "Unknown";
}



b.7 Knacu Courseltem.java, AlTool.java

package com.lezdoit.dlassistant.dl;
import lombok.Data;

@Data
public class Courseltem {
private String title;
private String type;
private String description = "";
private String url = "";

package com.lezdoit.dlassistant.tools.ai;

import lombok.RequiredArgsConstructor;
import org.springframework.ai.openai.OpenAiChatModel;
import org.springframework.stereotype.Service;

@Service
@RequiredArgsConstructor
public class AITool {

private final OpenAiChatModel chatModel;

public String getDocumentSummary(String documentContent) {
// Create a prompt for document summarization
String promptText = """
You are a helpful assistant that summarizes documents.
Provide a concise summary of the document content provided by the

user. " +
The summary should contain structure of the document. " +
The summary should contain key points from the document content.
n +
SUMMARY SHOULD BE PROVIDED IN ORIGINAL LANGUAGE OF THE DOCUMENT.
n +
Please summarize the following document:
""" + documentContent;
return chatModel.call(promptText);
}



b.9 Knac PDFProcessor.java

package com.lezdoit.dlassistant.tools.pdf;

import org.apache.pdfbox.Loader;

import org.apache.pdfbox.pdmodel.PDDocument;
import org.apache.pdfbox.text.PDFTextStripper;
import org.springframework.stereotype.Service;

import java.io.IOException;
import java.io.InputStreanm;
import java.util.regex.Pattern;

@Service
public class PDFProcessor {

public String getPdfAsPlainText(InputStream inputStream) throws IOException {
byte[] pdfData = inputStream.readAllBytes();

if (!'isPdfDatavalid(pdfData)) {
return "Error: The file does not appear to be a valid PDF document.";

}

try {
try (PDDocument document = Loader.loadPDF(pdfData)) {

String rawText = extractTextFromPdf(document);

return optimizeText(rawText);

}
} catch (IOException e) {

try {

try (PDDocument document = Loader.loadPDF(pdfData, "")) {
String rawText = extractTextFromPdf(document);

return optimizeText(rawText);

} catch (IOException fallbackException) {

try {

System.setProperty("org.apache.pdfbox.baseParser.pushBackSize", "1000000");
try (PDDocument document = Loader.loadPDF(pdfData)) {

String rawText = extractTextFromPdf(document);

return optimizeText(rawText);

}

} catch (IOException lastAttemptException) {

return "Error: Unable to process PDF. The file may be corrupted or password-
protected. " +

"Original error: " + e.getMessage();

} finally {
System.clearProperty("org.apache.pdfbox.baseParser.pushBackSize");

b
b
b
b

private boolean isPdfDataVvalid(byte[] data) {
if (data == null || data.length < 5) {
return false;

}



String signature = new String(data, 0, Math.min(5, data.length));
return signature.startswWith("%PDF-");
}

private String extractTextFromPdf(PDDocument document) throws IOException {
PDFTextStripper stripper = new PDFTextStripper();
// Set reading order to left to right
stripper.setSortByPosition(true);
// Extract text from all pages
return stripper.getText(document);

b

private String optimizeText(String text) {
if (text == null || text.isEmpty()) {
return "";

}
String optimized = text.replaceAll("\\s+", " ");
optimized = optimized.replaceALL("\\n\\s*\\n", "\n\n");
optimized = optimized.replaceAlLl("\\n(?!\\n)", " ");
optimized = optimized.replaceAll(" (?1i)\\bpage\\s+\\d+\\s+of\\s+\\d+\\b",

IIII);
optimized = optimized.replaceAlL1("(?m)A\\s*\\d+\\s*g", "");
optimized = removeRepeatedHeadersFooters(optimized);
optimized = optimized.trim();
return optimized;

}

private String removeRepeatedHeadersFooters(String text) {
String[] lines = text.split("\n");
if (lines.length <= 1) {
return text;
}

Pattern shortLinePattern = Pattern.compile("n.{1,60}3$");

StringBuilder result = new StringBuilder();
for (String line : lines) {
String trimmedLine = line.trim();
if (trimmedLine.isEmpty()) {
result.append("\n");
continue;

b

if (shortLinePattern.matcher(trimmedLine).matches() &&
countOccurrences(text, trimmedLine) > 2) {
continue;

}
result.append(line).append("\n");
}

return result.toString();

}

private int countOccurrences(String text, String searchString) {
int count = 0;
int index = 0;
while ((index = text.indexOf(searchString, index)) != -1) {
count++;
index += searchString.length();

b

return count;






