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ДОДАТОК Б

Код програми



Б.1 Конфігураційний файл pom.xml

<?xml  version=»1.0»  encoding=»UTF-8»?>
<project  xmlns=»http://maven.apache.org/POM/4.0.0» 
xmlns:xsi=»http://www.w3.org/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>



            <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>
</project>



Б.2 Клас DlAssistantApplication.java

package com.lezdoit.dlassistant;

import com.lezdoit.dlassistant.dl.DLService;
import org.springframework.ai.tool.ToolCallbackProvider;
import org.springframework.ai.tool.method.MethodToolCallbackProvider;
import org.springframework.boot.SpringApplication;
import org.springframework.boot.autoconfigure.SpringBootApplication;
import org.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) {
        return 
MethodToolCallbackProvider.builder().toolObjects(dlService).build();
    }
}



Б.3 Клас 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.ArrayList;
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 courseItemTypeMatcher;

    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)
        );

        openDL();
        List<CourseItem> courseItems = getCourseItems("*Основи Соmputеr Vіsіоn");

        System.out.println("mew");
    }

    @PreDestroy
    public void destroy() {
        browser.close();
        playwright.close();
    }

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

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

        List<String> titles = new ArrayList<>();

        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  courseItemsLocator  =  page.locator(".activity-item.focus-



control");

        List<CourseItem> courseItems = new ArrayList<>();

        for (Locator courseItemLocator : courseItemsLocator.all()) {
            CourseItem courseItem = new CourseItem();

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

                Locator typeLocator = courseItemLocator.locator(".activityicon");
                if (!typeLocator.all().isEmpty()) {
                    String typeImgSrc = (String) typeLocator
                            .evaluate("node => node.getAttribute('src')");
                    String  type  = 
courseItemTypeMatcher.getTypeFromIconUrl(typeImgSrc);
                    courseItem.setType(type);
                }

                Locator  descriptionLocator  = 
courseItemLocator.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());
                    }
                    courseItem.setDescription(descriptionBuilder.toString());
                }

                Locator  urlLocator  = 
courseItemLocator.locator(".aalink.stretched-link");
                if (!urlLocator.all().isEmpty()) {
                    String url = (String) urlLocator
                            .evaluate("node => node.getAttribute('href')");
                    courseItem.setUrl(url);
                }

                courseItems.add(courseItem);
            }
        }

        return courseItems;
    }

    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)) {
                courseLocator.click();
                courseFound = true;
                break;
            }
        }

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

    @Tool(description = """
            Downloads a PDF file from specified link, generates summary and 
returns it as a plain text.
            """)
    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);
        }

        // 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
        );

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

        return aiTool.getDocumentSummary(plainText);
    }

}



Б.4 Класи DLPages.java, DLCredentials.java, CourseItemTypeMatcher.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 CourseItemTypeMatcher {
    public String getTypeFromIconUrl(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";
        }
    }

}



Б.7 Класи CourseItem.java, AITool.java

package com.lezdoit.dlassistant.dl;

import lombok.Data;

@Data
public class CourseItem {
    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. 
" +
                SUMMARY SHOULD BE PROVIDED IN ORIGINAL LANGUAGE OF THE DOCUMENT. 
" +
                Please summarize the following document:
                """ + documentContent;

        return chatModel.call(promptText);
    }
}



Б.9 Клас 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.InputStream;
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");
 }
 }
 }
 }
 
 private boolean isPdfDataValid(byte[] data) {
 if (data == null || data.length < 5) {
 return false;
 }

 



String signature = new String(data, 0, Math.min(5, data.length));
        return signature.startsWith("%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);
    }
  
    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.replaceAll("\\n(?!\\n)", " ");
        optimized = optimized.replaceAll("(?i)\\bpage\\s+\\d+\\s+of\\s+\\d+\\b", 
"");
        optimized = optimized.replaceAll("(?m)^\\s*\\d+\\s*$", "");
        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("^.{1,60}$");

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

            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();
        }
        return count;



    }
}


