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ДОДАТОК В Лістинг програми 

 

package org.example.client.controllers.expression.object; 

 

import javafx.fxml.FXML; 

import javafx.scene.control.ComboBox; 

import javafx.scene.control.Label; 

import javafx.scene.text.Text; 

import lombok.Getter; 

import org.example.client.factory.DeviceUIFactory; 

import org.example.entity.Device; 

 

import javafx.scene.control.Button; 

 

@Getter 

public class DeviceController extends ExpressionObjectController { 

    private final Device device; 

    @FXML 

    private Label labelClass; 

    @FXML 

    private Label labelName; 

 

    @FXML 

    private Text deviceId; 

 

    @FXML 

    private Button deleteButton; 

    @FXML 

    private ComboBox<String> methodBox; 

 

    public DeviceController(Object device) { 

        this.device = (Device) device; 

    } 

 

 

    @Override 

    public Object getObject() { 

        return device; 

    } 

 

    @FXML 

    public void initialize() { 

        initLabelName(); 

        initLabelClass(); 

        deviceId.setText(device.getSensorId()); 

        DeviceUIFactory deviceUIFactory = new DeviceUIFactory(); 

        Device deviceUi = deviceUIFactory.getDeviceUi(device); 

        for (var method : deviceUi.getClass().getDeclaredMethods()) { 

            methodBox.getItems().add(method.getName()); 

        } 

    } 

 

    private void initLabelClass() { 

        labelClass.setText(getDeviceClassName()); 

    } 

 

    private void initLabelName() { 

        if (isDeviceTitleNotEmpty()){ 

            labelName.setText(device.getTitle()); 

        } 

    } 
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    private boolean isDeviceTitleNotEmpty() { 

        return device.getTitle() != null && !device.getTitle().isEmpty(); 

    } 

 

    private String getDeviceClassName() { 

        String[] devicePath = device.getClass().getName().split("\\."); 

        return devicePath[devicePath.length-1]; 

    } 

 

    public void setMethod(String methodString) { 

        this.methodBox.setValue(methodString); 

    } 

 

    @Override 

    public String getMethodString() { 

        return methodBox.getValue(); 

    } 

} 

 

package org.example.client.controllers.expression.object; 

 

import javafx.fxml.FXML; 

import javafx.scene.control.ComboBox; 

import lombok.Data; 

import lombok.Getter; 

 

@Data 

public abstract class ExpressionObjectController { 

    protected Runnable actionOnDelete; 

    public Object object; 

 

    @FXML 

    protected void OnDelete(){ 

        if (actionOnDelete != null) { 

            actionOnDelete.run(); 

        } 

    } 

    public abstract String getMethodString(); 

} 

 

 

package org.example.client.controllers.expression.object; 

 

import javafx.fxml.FXML; 

import javafx.scene.control.TextField; 

import lombok.Setter; 

 

public class TextFieldController extends ExpressionObjectController { 

    @FXML 

    private TextField textField; 

 

    public void setInitValue(String initValue) { 

        this.initValue = initValue; 

    } 

 

    private String initValue = ""; 

 

    @Override 

    public Object getObject() { 
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        return textField; 

    } 

 

    @FXML 

    public void initialize() { 

        if (initValue.length() >0){ 

            System.out.println(initValue); 

            textField.setText(initValue.toString()); 

        } 

    } 

 

    public double getValue() { 

        return Double.parseDouble(textField.getText()); 

    } 

 

    public String getMethodString() { 

        return "getText"; 

    } 

} 

 

package org.example.client.controllers.parser; 

 

import javafx.scene.control.ChoiceBox; 

import org.example.client.controllers.ExpressionsContainerController; 

import org.jetbrains.annotations.NotNull; 

 

import java.util.Optional; 

 

public class ConditionLogicOperatorParser { 

    public @NotNull String parse(ExpressionsContainerController 

expressionContainer) { 

        Optional<String> logicalOperatorOptional = 

getOperatorFromExpression(expressionContainer); 

        return logicalOperatorOptional.orElse("AND"); 

    } 

 

    private Optional<String> 

getOperatorFromExpression(ExpressionsContainerController containerController) { 

        ChoiceBox<String> choiceBox = containerController.getChoiceBox(); 

        if (choiceBox != null) { 

            return Optional.of(choiceBox.getValue()); 

        } 

        return Optional.empty(); 

    } 

} 

 

package org.example.client.controllers.parser; 

 

import javafx.scene.control.TextField; 

import org.example.client.controllers.ExpressionController; 

import 

org.example.client.controllers.expression.object.ExpressionObjectController; 

import org.example.entity.Device; 

 

public class ExpressionObjectListParser { 

    public Object[] getExpression(Object targetObject, ExpressionController 

expressionController){ 

        Object[] expression = new Object[3]; 

        String operand = expressionController.getChoiceBox().getValue(); 

        if (isDevice(targetObject)){ 

            String method = getMethod(expressionController); 

            expression = new Object[]{targetObject, method, operand}; 
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        }else if (isTextField(targetObject)){ 

            TextField textField = (TextField) targetObject; 

            targetObject = textField.getText(); 

            expression = new Object[]{targetObject, null, operand}; 

        } 

        return expression; 

    } 

 

    private boolean isTextField(Object targetObject) { 

        return targetObject instanceof TextField; 

    } 

 

    private boolean isDevice(Object targetObject) { 

        return targetObject instanceof Device; 

    } 

 

    private String getMethod(ExpressionController expressionController) { 

        ExpressionObjectController expressionObjectController = 

expressionController.getExpressionObjectController(); 

        return expressionObjectController.getMethodString(); 

    } 

 

} 

 

package org.example.client.controllers.parser; 

 

import org.example.rule.entity.Expression; 

 

import java.util.List; 

 

public class ExpressionParser { 

    public Expression parseExpressionList(List<Object[]> expressionList) { 

        Expression[] expressions = new Expression[expressionList.size()]; 

        for (int i = 0; i < expressionList.size(); i++) { 

            Object[] entry = expressionList.get(i); 

            expressions[i] = new Expression(entry[0], (String) entry[1]); 

        } 

 

        Expression result = expressions[0]; 

        for (int i = 1; i < expressions.length; i++) { 

            String operator = (String) expressionList.get(i - 1)[2]; 

            if (operator != null) { 

                result = new Expression(result, operator, expressions[i]); 

            } 

        } 

        return result; 

    } 

} 

 

package org.example.client.controllers; 

 

import javafx.fxml.FXML; 

import javafx.scene.Parent; 

import javafx.scene.control.ComboBox; 

import javafx.scene.control.TextField; 

import javafx.scene.layout.Pane; 

import javafx.scene.layout.VBox; 

import lombok.Data; 

import lombok.Setter; 

import org.example.client.service.ObjectService; 

import org.example.client.view.ExpressionsContainerView; 
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import java.util.ArrayList; 

import java.util.List; 

 

@Data 

public class ActionController { 

    private final List<Object> objects; 

    @FXML 

    private ComboBox<Object> actionObjectSelector; 

    @FXML 

    private ComboBox<String> actionFieldSelector; 

    @FXML 

    private VBox expressionsContainer; 

 

    ExpressionsContainerController expressionsContainerControllers; 

    @Setter 

    Object selectedObject; 

    @Setter 

    String selectedField; 

    @Setter 

    ExpressionsContainerView expressionsContainerView; 

    private Runnable onDelete; 

 

    public ActionController() { 

        ObjectService objectService = ObjectService.getInstance(); 

        this.objects = objectService.getObjects(); 

    } 

 

    @FXML 

    public void initialize() { 

        actionObjectSelector.getItems().addAll(objects); 

        actionObjectSelector.setOnAction(e -> { 

            Object selectedObject = actionObjectSelector.getValue(); 

            if (selectedObject != null) { 

                actionFieldSelector.getItems().clear(); 

                for (var method : selectedObject.getClass().getDeclaredMethods()) 

{ 

                    actionFieldSelector.getItems().add(method.getName()); 

                } 

            } 

        }); 

        if (selectedObject != null) actionObjectSelector.setValue(selectedObject); 

        if (selectedField != null) actionFieldSelector.setValue(selectedField); 

        if (expressionsContainerView != null) { 

            addExpressionsContainerView(expressionsContainerView); 

        }else { 

            ExpressionsContainerView expressionsContainerView = new 

ExpressionsContainerView(objects); 

            addExpressionsContainerView(expressionsContainerView); 

        } 

    } 

 

    public void addExpressionsContainerView(ExpressionsContainerView 

expressionsContainerView) { 

        Parent expressionScene = expressionsContainerView.getView(); 

        ExpressionsContainerController expressionsContainerController = 

expressionsContainerView.getExpressionsContainerController(); 

        expressionsContainer.getChildren().add(expressionScene); 

        expressionsContainerControllers = expressionsContainerController; 

    } 

 

 

    @FXML 

    private void handleDeleteButtonAction() { 

        onDelete.run(); 
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    } 

} 

 

package org.example.client.controllers; 

 

import javafx.fxml.FXML; 

import javafx.scene.Node; 

import javafx.scene.Parent; 

import javafx.scene.control.ChoiceBox; 

import javafx.scene.layout.VBox; 

import lombok.Getter; 

import org.example.client.SceneManager; 

import org.example.client.service.ObjectService; 

import org.example.client.view.ExpressionsContainerView; 

 

import java.util.ArrayList; 

import java.util.HashMap; 

import java.util.List; 

import java.util.Map; 

 

@Getter 

public class ConditionalController { 

    private final List<Object> objects; 

    List<ExpressionsContainerController> expressionsContainerControllers = new 

ArrayList<>(); 

    SceneManager sceneManager; 

    @FXML 

    VBox vBox; 

    @FXML 

    VBox conditionalBox; 

 

    Map<ExpressionsContainerView, String> expressionContainers = new HashMap<>(); 

 

    public ConditionalController() { 

        this.sceneManager = new SceneManager(); 

        ObjectService objectService = new ObjectService(); 

        this.objects = objectService.getObjects(); 

    } 

 

    @FXML 

    private void initialize() { 

        if (expressionContainers!= null){ 

            for(Map.Entry<ExpressionsContainerView, String> entry : 

expressionContainers.entrySet()){ 

                addExpressionsContainer(entry.getKey(), entry.getValue()); 

            } 

        }else { 

            addConditional(); 

        } 

    } 

 

    @FXML 

    public void onAddConditional() { 

        addConditional(); 

    } 

 

    private void addConditional() { 

        ExpressionsContainerView expressionsContainerView = new 

ExpressionsContainerView(objects); 

        addExpressionsContainer(expressionsContainerView, null); 

    } 

 

    public void addExpressionsContainer(ExpressionsContainerView 
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expressionsContainerView, String selectedLogicOperator) { 

        ExpressionsContainerController expressionsContainerController = 

expressionsContainerView.getExpressionsContainerController(); 

        expressionsContainerController.addRemoveButton(); 

        Parent expressionScene = expressionsContainerView.getView(); 

        VBox conditionalItem = new VBox(); 

        conditionalItem.setId("itisVbox"); 

        if (!expressionsContainerControllers.isEmpty()) { 

            ChoiceBox<String> choiceBox = getChoiceLogicOperand(); 

            conditionalItem.getChildren().add(choiceBox); 

            expressionsContainerController.setChoiceLogic(choiceBox); 

            if (selectedLogicOperator != null && 

!selectedLogicOperator.isEmpty()){ 

                choiceBox.setValue(selectedLogicOperator); 

            } 

        } 

        conditionalItem.getChildren().add(expressionScene); 

        conditionalBox.getChildren().add(conditionalItem); 

        expressionsContainerController.setActionOnDelete(() -> 

onDeleteConditional(conditionalItem, expressionsContainerController)); 

        expressionsContainerControllers.add(expressionsContainerController); 

    } 

 

    public void onDeleteConditional(Parent conditionalPane, 

ExpressionsContainerController expressionsContainerController) { 

        conditionalBox.getChildren().remove(conditionalPane); 

        expressionsContainerControllers.remove(expressionsContainerController); 

    } 

 

 

    private ChoiceBox<String> getChoiceLogicOperand() { 

        ChoiceBox<String> choiceBox = new ChoiceBox<>(); 

        choiceBox.getItems().addAll("AND", "OR"); 

        choiceBox.setValue("AND"); 

        return choiceBox; 

    } 

 

 

    public void addExpressionsContainer(ExpressionsContainerController 

expressionsContainerController) { 

        expressionsContainerControllers.add(expressionsContainerController); 

        ExpressionsContainerView containerView = new 

ExpressionsContainerView(expressionsContainerController); 

        Parent parent = containerView.getView(); 

        expressionsContainerController.setActionOnDelete(()-

>this.onDeleteConditional(parent, expressionsContainerController)); 

        expressionsContainerController.addRemoveButton(); 

    } 

 

    public void addExpressionView(ExpressionsContainerView 

expressionsContainerView, String logicalOperator) { 

        expressionContainers.put(expressionsContainerView, logicalOperator); 

    } 

} 

 

package org.example.client.controllers; 

 

import javafx.fxml.FXML; 

import javafx.scene.control.ChoiceBox; 

import javafx.scene.layout.HBox; 

import lombok.Getter; 

import lombok.Setter; 

import org.example.client.controllers.expression.object.DeviceController; 
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import 

org.example.client.controllers.expression.object.ExpressionObjectController; 

import org.example.client.controllers.expression.object.TextFieldController; 

import org.example.client.factory.ObjectViewFactory; 

import org.example.client.view.expression.object.ObjectView; 

import org.example.client.view.expression.object.TextFieldView; 

 

@Getter 

public class ExpressionController { 

 

    private String lastOperator; 

    @FXML 

    private HBox expressionsBox; 

    private ObjectView objectView; 

    ChoiceBox<String> choiceBox = new ChoiceBox<>(); 

    ; 

    private ExpressionObjectController expressionObjectController; 

    @Setter 

    private String selectedOperator; 

 

    public Object getObject() { 

        return expressionObjectController.getObject(); 

    } 

 

    public ExpressionController(Object object) { 

        System.out.println("obj "+object); 

 

        if (object instanceof Number|| object instanceof  Boolean){ 

            System.out.println("number "+object); 

 

            TextFieldController textFieldController = new TextFieldController(); 

            textFieldController.setInitValue(String.valueOf(object)); 

            TextFieldView textFieldView = new TextFieldView(textFieldController); 

            this.expressionObjectController = 

textFieldView.getExpressionObjectController(); 

            this.objectView = textFieldView; 

        }else { 

            objectInit(object); 

        } 

    } 

 

    public ExpressionController(Object object, String lastOperator) { 

        objectInit(object); 

        this.lastOperator = lastOperator; 

    } 

 

    private void objectInit(Object object) { 

        ObjectViewFactory objectViewFactory = new ObjectViewFactory(); 

        this.objectView = objectViewFactory.getObjectView(object); 

        this.expressionObjectController = 

objectView.getExpressionObjectController(); 

    } 

 

    @FXML 

    public void initialize() { 

        expressionsBox.getChildren().add(objectView.getView()); 

        if (selectedOperator != null) { 

            choiceBox.getItems().addAll("+", "-", "/", "*", "==", ">", "<", ">=", 

"<="); 

            choiceBox.setValue(selectedOperator); 

            expressionsBox.getChildren().add(choiceBox); 

        } else if(isNotEnd()) { 

            choiceBox.getItems().addAll("+", "-", "/", "*", "==", ">", "<", ">=", 

"<="); 
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            expressionsBox.getChildren().add(choiceBox); 

        } 

    } 

 

    public void setDeviceMethod(String methodName) { 

        ((DeviceController) expressionObjectController).setMethod(methodName); 

    } 

 

    private boolean isNotEnd() { 

        if (lastOperator == null) return true; 

        if ( 

                lastOperator.equals("==") || 

                        lastOperator.equals("<") || 

                        lastOperator.equals(">") || 

                        lastOperator.equals(">=") || 

                        lastOperator.equals("<=")) { 

            return false; 

        } 

        return true; 

    } 

} 

 

package org.example.client.controllers; 

 

 

import javafx.collections.FXCollections; 

import javafx.collections.ObservableList; 

import javafx.fxml.FXML; 

import javafx.scene.Parent; 

 

import javafx.scene.control.Button; 

import javafx.scene.control.ChoiceBox; 

import javafx.scene.control.ComboBox; 

import javafx.scene.layout.HBox; 

 

import lombok.Getter; 

import lombok.Setter; 

import 

org.example.client.controllers.expression.object.ExpressionObjectController; 

import org.example.client.service.ObjectService; 

import org.example.client.view.ExpressionView; 

import org.example.entity.Device; 

 

import java.util.ArrayList; 

import java.util.List; 

 

@Getter 

public class ExpressionsContainerController { 

    private final List<Object> objects; 

 

 

    @Setter 

    private List<ExpressionController> expressionControllers = new ArrayList<>(); 

    @FXML 

    private HBox deviceContainer; 

    @FXML 

    private ComboBox<Object> deviceChoiceBox = new ComboBox<>(); 

    @Setter 

    private Runnable actionOnDelete; 

    private ChoiceBox<String> choiceBox; 

    private final ObservableList<Object> objectsObservable = 

FXCollections.observableArrayList(); 

    @FXML 
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    HBox controlElement; 

 

 

 

    public ExpressionsContainerController() { 

        ObjectService objectService = ObjectService.getInstance(); 

        this.objects = objectService.getObjects(); 

    } 

 

    @FXML 

    public void initialize() { 

        deviceChoiceBox.setItems(objectsObservable); 

        objectsObservable.addAll(objects); 

        if (expressionControllers != null){ 

            for (ExpressionController expressionController : 

expressionControllers) { 

                ExpressionView expressionView = new 

ExpressionView(expressionController); 

                Parent expressionPane = expressionView.getView(); 

                ExpressionObjectController deviceViewController = 

expressionController.getExpressionObjectController(); 

                deviceViewController.setActionOnDelete(() -> 

onDeleteChildExpression(expressionPane, expressionController)); 

                deviceContainer.getChildren().add(expressionPane); 

            } 

        } 

    } 

 

    @FXML 

    public void onAddValue(){ 

        String textField= "textField"; 

        addObject(textField); 

        Device device = (Device) objects.getFirst(); 

        device.updateDevice(); 

    } 

 

    @FXML 

    public void onAddObject() { 

        Object object = deviceChoiceBox.getValue(); 

        addObject(object); 

    } 

 

 

    private void addObject(Object object) { 

        String selectedOperator = null; 

        if (!this.expressionControllers.isEmpty()) { 

            selectedOperator = 

this.expressionControllers.getLast().getChoiceBox().getValue(); 

        } 

        ExpressionView expressionView = new ExpressionView(object, 

selectedOperator); 

        fillContainer(expressionView); 

    } 

 

    private void fillContainer(ExpressionView expressionView) { 

        Parent expressionPane = expressionView.getView(); 

        ExpressionController expressionController = 

expressionView.getExpressionModelView(); 

        ExpressionObjectController deviceViewController = 

expressionController.getExpressionObjectController(); 

        deviceViewController.setActionOnDelete(() -> 

onDeleteChildExpression(expressionPane, expressionController)); 

        deviceContainer.getChildren().add(expressionPane); 

        expressionControllers.add(expressionController); 
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    } 

 

    public void onDeleteChildExpression(Parent expressionParent, 

ExpressionController expressionController) { 

        deviceContainer.getChildren().remove(expressionParent); 

        expressionControllers.remove(expressionController); 

    } 

 

 

    @FXML 

    public void onDeleteThisExpressionsContainer() { 

        if (actionOnDelete != null) { 

            actionOnDelete.run(); 

        } 

    } 

 

    public void addRemoveButton(){ 

        Button onDeleteThisExpressionsContainerButton = new Button("Delete"); 

        onDeleteThisExpressionsContainerButton.setMnemonicParsing(false);  

        onDeleteThisExpressionsContainerButton.setStyle("-fx-background-color: 

#F44336; -fx-text-fill: white; -fx-font-size: 14px;");        

onDeleteThisExpressionsContainerButton.setOnAction(_ -

>onDeleteThisExpressionsContainer()); 

        controlElement.getChildren().add(onDeleteThisExpressionsContainerButton); 

    } 

 

    public void setChoiceLogic(ChoiceBox<String> choiceBox) { 

        this.choiceBox = choiceBox; 

    } 

 

} 

 

 

package org.example.client.controllers; 

 

import javafx.beans.property.DoubleProperty; 

import javafx.beans.property.Property; 

import javafx.beans.property.StringProperty; 

import javafx.fxml.FXML; 

import javafx.scene.control.Label; 

import javafx.scene.control.TextField; 

import javafx.scene.layout.VBox; 

import org.example.client.service.DoubleStringConverter; 

import org.example.entity.Device; 

 

import java.lang.reflect.Field; 

 

public class FullDeviceController { 

    @FXML 

    public Label deviceId; 

    @FXML 

    private VBox deviceDetailsBox;  

 

    public void setDevice(Object device) { 

        this.device = (Device) device; 

        deviceId.setText(String.format("%s\nDeviceId: %s",  

this.device.getDeviceType(),this.device.getSensorId())); 

        populateDeviceDetails(); 

    } 

 

    private Device device; 

 



164 

    public FullDeviceController() { 

 

    } 

 

    private void populateDeviceDetails() { 

        try { 

            if (device != null) { 

                deviceDetailsBox.getChildren().clear(); 

                Device deviceEnitity = device; 

                 

                Field[] fields = deviceEnitity.getClass().getDeclaredFields(); 

                for (Field field : fields) { 

                    field.setAccessible(true);   

                    try { 

                         

                        Property<?> property = (Property<?>) 

field.get(deviceEnitity); 

                        if (property instanceof StringProperty) { 

                             

                            Label label = new Label(field.getName() + ": "); 

                            TextField textField = new TextField(); 

                             

                            

textField.textProperty().bindBidirectional(((StringProperty) property)); 

                            deviceDetailsBox.getChildren().addAll(label, 

textField); 

                        } else if (property instanceof DoubleProperty) { 

                             

                            Label label = new Label(field.getName() + ": "); 

                            TextField textField = new TextField(); 

                            

textField.textProperty().bindBidirectional(((DoubleProperty) property), new 

DoubleStringConverter()); 

                            deviceDetailsBox.getChildren().addAll(label, 

textField); 

                        } 

                    } catch (IllegalAccessException e) { 

                        e.printStackTrace(); 

                    } 

                } 

            } 

        } catch (Exception e) { 

            e.printStackTrace(); 

        } 

    } 

 

 

} 

 

package org.example.client.controllers; 

 

import javafx.beans.property.SimpleStringProperty; 

import javafx.beans.property.StringProperty; 

import javafx.fxml.FXML; 

import javafx.scene.control.Button; 

import javafx.scene.control.TextField; 

import org.example.entity.Transformer; 

import org.example.subscriber.service.mqtt.publisher.MQTTPublisher; 

import org.example.subscriber.service.mqtt.publisher.MQTTPublisherFactory; 

 

 

public class MainSceneController { 
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    @FXML 

    private Button mainButton; 

 

    @FXML 

    private TextField turnsRation; 

 

    @FXML 

    private String baseTurnsRation; 

 

    @FXML 

    private StringProperty textContent = new SimpleStringProperty("1"); 

 

    @FXML 

    public void initialize() { 

        turnsRation.setText("1"); 

    } 

    @FXML 

    private void buttonClicked() { 

        MQTTPublisher mqttPublisher = 

MQTTPublisherFactory.getPublisher("GUIClientPusher"); 

        Transformer transporter = new Transformer(); 

        transporter.setSensorId("device1"); 

        transporter.setTurnsRation(Double.parseDouble(turnsRation.getText())); 

        mqttPublisher.writeData(transporter); 

    } 

} 

 

package org.example.client.controllers; 

 

import javafx.animation.Interpolator; 

import javafx.animation.TranslateTransition; 

import javafx.fxml.FXML; 

import javafx.scene.Node; 

import javafx.scene.Parent; 

import javafx.scene.control.ScrollPane; 

import javafx.scene.input.*; 

import javafx.scene.layout.AnchorPane; 

 

import javafx.scene.layout.Pane; 

import javafx.scene.layout.VBox; 

import javafx.scene.text.Text; 

import javafx.scene.transform.Scale; 

import javafx.scene.shape.Rectangle; 

import org.example.client.view.FullDeviceView; 

import org.example.entity.Device; 

 

import java.util.ArrayList; 

import java.util.HashMap; 

import java.util.List; 

import java.util.Map; 

import java.util.logging.Logger; 

 

public class MapController { 

 

    private static final Logger logger = 

Logger.getLogger(MapController.class.getName()); 

 

    @FXML 

    private VBox listBox; 

 

    @FXML 

    private AnchorPane dropPane; 

    @FXML 
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    private ScrollPane scrollPane; 

 

    private final Map<VBox, Device> vBoxDeviceMap = new HashMap<>(); 

    private VBox draggedVBox = null; 

 

    private final List<FullDeviceController> fullDeviceControllers = new 

ArrayList<>(); 

 

    public MapController() {} 

 

    @FXML 

    public void initialize() {} 

 

    public void setDevices(List<Object> devices) { 

        if (devices == null) { 

            throw new IllegalArgumentException("Devices list cannot be null"); 

        } 

        initialize(devices); 

    } 

 

    private String getDeviceString(Device device) { 

        return String.format("%s %s", device.getDeviceType(), 

device.getSensorId()); 

    } 

 

    public void initialize(List<Object> objects) { 

        if (listBox == null || dropPane == null) { 

            throw new IllegalStateException("FXML elements are not initialized"); 

        } 

 

        // Получаем список устройств 

        List<Device> devices = getDevicesFromObjects(objects); 

 

        initializeDeviceList(devices); 

        setupDragAndDropParsers(devices); 

    } 

 

    private List<Device> getDevicesFromObjects(List<Object> objects) { 

        List<Device> devices = new ArrayList<>(); 

        for (Object object : objects) { 

            if (object instanceof Device device) { 

                devices.add(device); 

            } 

        } 

        return devices; 

    } 

 

    private void initializeDeviceList(List<Device> devices) { 

        for (Device device : devices) { 

            String deviceInfo = getDeviceString(device); 

            logger.info("Device info: " + deviceInfo); 

            Text text = new Text(deviceInfo); 

 

            // Обработчик начала перетаскивания 

            text.setOnDragDetected(event -> handleDragDetected(event, 

deviceInfo)); 

 

            listBox.getChildren().add(text); 

        } 

    } 

 

    private void handleDragDetected(MouseEvent event, String deviceInfo) { 

        Text sourceText = (Text) event.getSource(); 

        Dragboard db = sourceText.startDragAndDrop(TransferMode.MOVE); 
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        ClipboardContent content = new ClipboardContent(); 

        content.putString(deviceInfo); 

        db.setContent(content); 

        event.consume(); 

    } 

 

    private void setupDragAndDropParsers(List<Device> devices) { 

        dropPane.setOnDragOver(event -> handleDragOver(event)); 

        dropPane.setOnDragDropped(event -> handleDragDropped(event, devices)); 

        dropPane.setOnKeyPressed(e->{ 

            if (e.getCode() == KeyCode.DELETE && draggedVBox != null) { 

                dropPane.getChildren().remove(draggedVBox); 

            } 

        }); 

    } 

 

    private void handleDragOver(DragEvent event) { 

        if (event.getGestureSource() != dropPane && 

event.getDragboard().hasString()) { 

            event.acceptTransferModes(TransferMode.MOVE); 

        } 

        event.consume(); 

    } 

 

    private void handleDragDropped(DragEvent event, List<Device> devices) { 

        Dragboard db = event.getDragboard(); 

        if (db.hasString()) { 

            String deviceInfo = db.getString(); 

            logger.info("Drag Dropped: " + deviceInfo); 

 

            if (event.getGestureSource() instanceof Parent) { 

                if (draggedVBox != null) { 

                    dropPane.getChildren().remove(draggedVBox); 

                    vBoxDeviceMap.remove(draggedVBox); 

                } 

            } 

 

            for (Device device : devices) { 

                if (getDeviceString(device).equals(deviceInfo)) { 

                    addDeviceToDropPane(device, event); 

                    event.setDropCompleted(true); 

                    break; 

                } 

            } 

        } else { 

            event.setDropCompleted(false); 

        } 

        event.consume(); 

    } 

 

    private void addDeviceToDropPane(Device device, DragEvent event) { 

        FullDeviceView fullDeviceView = new FullDeviceView(device); 

        FullDeviceController fullDeviceController = 

fullDeviceView.getController(); 

        Parent deviceView = fullDeviceView.getView(); 

 

        VBox vBox = new VBox(); 

        vBox.getChildren().add(deviceView); 

        dropPane.getChildren().add(vBox); 

 

        vBoxDeviceMap.put(vBox, device); 

        draggedVBox = vBox; 

 

        double x = event.getX(); 
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        double y = event.getY(); 

        vBox.setLayoutX(x - vBox.getWidth() / 2); 

        vBox.setLayoutY(y - vBox.getHeight() / 2); 

 

        setupDragAndDropForVBox(vBox, device); 

    } 

 

    private void setupDragAndDropForVBox(VBox vBox, Device device) { 

        

        vBox.setOnMousePressed(event -> { 

            draggedVBox = vBox; 

            mouseDragX = event.getSceneX(); 

            mouseDragY = event.getSceneY(); 

            startDragX = vBox.getLayoutX(); 

            startDragY = vBox.getLayoutY(); 

            vBox.requestFocus(); 

        }); 

 

        vBox.setOnMouseDragged(event -> { 

            if (draggedVBox != null) { 

        

                double deltaX = event.getSceneX() - mouseDragX; 

                double deltaY = event.getSceneY() - mouseDragY; 

 

        

                double newX = startDragX + deltaX; 

                double newY = startDragY + deltaY; 

 

        

                draggedVBox.setLayoutX(newX); 

                draggedVBox.setLayoutY(newY); 

            } 

        }); 

 

        vBox.setOnMouseReleased(event -> { 

            draggedVBox = null; 

        }); 

 

        

        vBox.setOnKeyPressed(event -> { 

 

            if (event.getCode() == KeyCode.DELETE) {  

                dropPane.getChildren().remove(vBox);  

 

            } 

        }); 

 

         

        vBox.setFocusTraversable(true); 

    } 

 

 

    private double mouseDragX, mouseDragY, startDragX, startDragY; 

 

 

 

} 

 

package org.example.client.controllers; 

 

import javafx.fxml.FXML; 

import javafx.scene.Parent; 

import javafx.scene.control.Alert; 
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import javafx.scene.layout.VBox; 

import org.example.client.view.RuleContainerSceneView; 

import org.example.rule.RuleBuilder; 

import org.example.service.RuleService; 

 

import java.util.List; 

 

 

public class RuleBuilderSceneController { 

    @FXML 

    private VBox ruleContainer; 

 

    RuleContainerController ruleContainerController; 

    RuleContainerSceneView ruleContainerSceneView; 

 

    public RuleBuilderSceneController() { 

 

    } 

 

    @FXML 

    public void initialize(){ 

        this.ruleContainerSceneView =  new RuleContainerSceneView(); 

        this.ruleContainerController = ruleContainerSceneView.getController(); 

        Parent parent = ruleContainerSceneView.getView(); 

        this.ruleContainer.getChildren().add(parent); 

    } 

 

    @FXML 

    public void onSaveRule() { 

        ConditionalController conditionControllers= 

ruleContainerController.getConditionControllers(); 

        List<ActionController> actionControllers = 

ruleContainerController.getActionControllers(); 

        RuleBuilder ruleBuilder = new RuleBuilder() 

                .fromUi(conditionControllers, actionControllers); 

        RuleService ruleService = new RuleService(); 

        ruleService.saveRule(ruleBuilder.build()); 

        System.out.println("Rule successfully added!"); 

 

        Alert alert = new Alert(Alert.AlertType.INFORMATION); 

        alert.setTitle("Success"); 

        alert.setHeaderText(null); 

        alert.setContentText("Rule successfully added!"); 

        alert.showAndWait(); 

 

    } 

} 

 

package org.example.client.controllers; 

 

import javafx.fxml.FXML; 

import javafx.scene.Parent; 

import javafx.scene.control.Alert; 

import javafx.scene.layout.VBox; 

import lombok.Getter; 

import lombok.Setter; 

import org.example.client.SceneManager; 

import org.example.client.view.ActionView; 

import org.example.client.view.ConditionalView; 

import org.example.rule.RuleBuilder; 

import org.example.service.RuleService; 
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import java.util.ArrayList; 

import java.util.List; 

 

public class RuleContainerController { 

    @FXML 

    private VBox conditionsContainer; 

    @FXML 

    private VBox actionsContainer; 

 

    @Getter 

    private ConditionalController conditionControllers; 

    @Getter 

    private final List<ActionController> actionControllers = new ArrayList<>(); 

    @Setter 

    private ConditionalView conditionalView; 

    private final List<ActionView> actionViews = new ArrayList<>(); 

 

    public RuleContainerController() { 

 

    } 

 

    @FXML 

    private void initialize() { 

        if (conditionalView != null){ 

            addConditionalView(conditionalView); 

        }else { 

            addCondition(); 

        } 

        if (actionViews !=null){ 

            for (ActionView actionView : actionViews){ 

                addAction(actionView); 

            } 

        } 

    } 

 

    @FXML 

    public void addCondition() { 

        SceneManager sceneManager = new SceneManager(); 

        ConditionalView conditionalView = new ConditionalView(); 

        addConditionalView(conditionalView); 

    } 

 

    private void addConditionalView(ConditionalView conditionalView) { 

        Parent conditionalScene = conditionalView.getView(); 

        ConditionalController conditionalModelView = 

conditionalView.getConditionalView(); 

        conditionsContainer.getChildren().add(conditionalScene); 

        conditionControllers = conditionalModelView ; 

    } 

 

 

    @FXML 

    public void onAddAction() { 

        ActionView actionView = new ActionView(); 

        addAction(actionView); 

    } 

 

    private void addAction(ActionView actionView) { 

        Parent actionScene = actionView.getView(); 

        ActionController actionController = actionView.getController(); 

        actionsContainer.getChildren().add(actionScene); 

        actionControllers.add(actionController); 

        actionController.setOnDelete(()->onDeleteAction(actionScene, 

actionController)); 
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    } 

 

    @FXML 

    public void onDeleteAction(Parent expressionParent, ActionController 

actionController) { 

        actionsContainer.getChildren().remove(expressionParent); 

        actionControllers.remove(actionController); 

    } 

 

    private void clearConditional() { 

        

conditionControllers.getExpressionsContainerControllers().forEach(ExpressionsConta

inerController::onDeleteThisExpressionsContainer); 

    } 

 

 

    public void onAddActionController(ActionController actionController) { 

        ActionView actionView = new ActionView(actionController); 

        actionViews.add(actionView); 

    } 

} 

 

package org.example.client.controllers; 

 

import javafx.fxml.FXML; 

import javafx.geometry.HPos; 

import javafx.scene.Node; 

import javafx.scene.control.Label; 

import javafx.scene.layout.GridPane; 

import javafx.scene.layout.HBox; 

import javafx.scene.layout.Priority; 

import javafx.scene.layout.VBox; 

 

import org.example.client.ruleparser.RuleSceneControllerParser; 

import org.example.client.service.ObjectService; 

import org.example.client.view.RuleContainerSceneView; 

import org.example.rule.entity.Rule; 

import org.example.service.RuleService; 

 

import java.util.ArrayList; 

import java.util.List; 

 

public class RulesSceneController { 

 

    List<Rule> rules; 

    List<RuleContainerController> rulesSceneControllers = new ArrayList<>(); 

 

    public RulesSceneController() { 

        ObjectService objectService = ObjectService.getInstance(); 

        rules = objectService.getRules(); 

    } 

 

    @FXML 

    private GridPane ruleGrid; 

 

    @FXML 

    private void initialize() { 

        RuleSceneControllerParser ruleControllerParser = new 

RuleSceneControllerParser(); 

        int rowIndex = 0;  

        for (Rule rule : rules) { 

            GridPane hBox = getRuleNodeItem(rule, ruleControllerParser); 

            ruleGrid.add(hBox, 0, rowIndex); 



172 

            GridPane.setHgrow(hBox, Priority.ALWAYS); 

            rowIndex++; 

        } 

    } 

 

    private GridPane getRuleNodeItem(Rule rule, RuleSceneControllerParser 

ruleControllerParser) { 

        GridPane gridPane = new GridPane(); 

        gridPane.setHgap(10); 

        gridPane.setVgap(5); 

 

        Label idRule = new Label(String.valueOf(rule.getId())); 

        Label descriptionRule = new Label(rule.getDescription()); 

 

        RuleContainerController controller = 

ruleControllerParser.getRuleSceneController(rule); 

        rulesSceneControllers.add(controller); 

        Node ruleSceneView = new RuleContainerSceneView(controller).getView(); 

 

        gridPane.add(idRule, 0, 0); 

        gridPane.add(descriptionRule, 1, 0); 

        gridPane.add(ruleSceneView, 2, 0); 

 

        gridPane.setStyle("-fx-border-color: white; -fx-border-width: 2; -fx-

border-style: solid;"); 

 

        idRule.setStyle("-fx-border-bottom-color: white; -fx-border-bottom-width: 

1px;"); 

        descriptionRule.setStyle("-fx-border-bottom-color: white; -fx-border-

bottom-width: 1px;"); 

        ruleSceneView.setStyle("-fx-border-bottom-color: white; -fx-border-bottom-

width: 1px;"); 

 

        GridPane.setHalignment(idRule, HPos.LEFT); 

        GridPane.setHalignment(descriptionRule, HPos.LEFT); 

        GridPane.setHgrow(ruleSceneView, Priority.ALWAYS); 

 

 

 

        return gridPane; 

    } 

 

 

    private VBox getRuleLabelNode(Rule rule) { 

        VBox vBox = new VBox(); 

        vBox.setSpacing(5);  

        Label idRule = new Label(); 

        Label descriptionRule = new Label(); 

        idRule.setText(String.valueOf(rule.getId())); 

        descriptionRule.setText(rule.getDescription()); 

        vBox.getChildren().addAll(idRule, descriptionRule); 

        return vBox; 

    } 

 

 

 

} 

 

package org.example.client.entity; 

 

import javafx.geometry.Insets; 

import javafx.scene.control.*; 

import javafx.scene.layout.HBox; 
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import java.util.List; 

 

public class ActionUI { 

    private final List<Object> objects; 

    private Runnable onDelete; 

 

    public ActionUI(List<Object> objects, Runnable onDelete) { 

        this.objects = objects; 

        this.onDelete = onDelete; 

    } 

 

    public HBox createActionRow() { 

        ComboBox<Object> actionObjectSelector = new ComboBox<>(); 

        actionObjectSelector.getItems().addAll(objects); 

        actionObjectSelector.setPromptText("Choice object"); 

 

        ComboBox<String> actionFieldSelector = new ComboBox<>(); 

        actionFieldSelector.setPromptText("Choice method"); 

 

        actionObjectSelector.setOnAction(e -> { 

            Object selectedObject = actionObjectSelector.getValue(); 

            if (selectedObject != null) { 

                actionFieldSelector.getItems().clear(); 

                for (var field : selectedObject.getClass().getDeclaredMethods()) { 

                    actionFieldSelector.getItems().add(field.getName()); 

                } 

            } 

        }); 

 

        TextField actionValue = new TextField(); 

        actionValue.setPromptText("Input new value"); 

 

        Button deleteButton = new Button("Delete"); 

        deleteButton.setOnAction(e -> onDelete.run()); 

 

        HBox actionRow = new HBox(5, actionObjectSelector, actionFieldSelector, 

actionValue, deleteButton); 

        actionRow.setPadding(new Insets(5)); 

        return actionRow; 

    } 

} 

 

package org.example.client.entity; 

 

import org.example.entity.CurrentLineSensor; 

 

public class CurrentSensorUI extends CurrentLineSensor{ 

    public CurrentSensorUI(CurrentLineSensor currentLineSensor) { 

        super(currentLineSensor.getSensorId(), currentLineSensor.getVoltage(), 

currentLineSensor.getCurrent()); 

    } 

 

    @Override 

    public void setCurrent(double current) { 

        super.setCurrent(current); 

    } 

 

    @Override 

    public void setVoltage(double voltage) { 

        super.setVoltage(voltage); 

    } 
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    @Override 

    public double getVoltage() { 

        return super.getVoltage(); 

    } 

 

    @Override 

    public double getCurrent() { 

        return super.getCurrent(); 

    } 

} 

 

package org.example.client.entity; 

 

import org.example.entity.Device; 

import org.example.entity.Generator; 

 

public class GeneratorUI extends Generator { 

    public GeneratorUI(Generator generator) { 

        super(generator.getSensorId(), generator.getVoltage(), 

generator.getCurrent(), generator.getIsWorking()); 

    } 

 

    @Override 

    public double getCurrent() { 

        return super.getCurrent(); 

    } 

 

    @Override 

    public double getVoltage() { 

        return super.getVoltage(); 

    } 

 

    @Override 

    public boolean getIsWorking() { 

        return super.getIsWorking(); 

    } 

 

    @Override 

    public void setVoltage(double voltage) { 

        super.setVoltage(voltage); 

    } 

 

    @Override 

    public void setCurrent(double current) { 

        super.setCurrent(current); 

    } 

 

    @Override 

    public void setIsWorking(Boolean isWorking) { 

        super.setIsWorking(isWorking); 

    } 

} 

 

 

package org.example.client.factory; 

 

import org.example.client.entity.CurrentSensorUI; 

import org.example.client.entity.GeneratorUI; 

import org.example.entity.CurrentLineSensor; 

import org.example.entity.Device; 
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import org.example.entity.Generator; 

 

public class DeviceUIFactory { 

    public Device getDeviceUi(Device device){ 

        if (device instanceof CurrentLineSensor currentLineSensor){ 

            return new CurrentSensorUI(currentLineSensor); 

        }if (device instanceof Generator generator){ 

            return new GeneratorUI(generator); 

        } 

        else { 

            return device; 

        } 

    } 

} 

 

package org.example.client.factory; 

 

import javafx.scene.control.TextField; 

import org.example.client.view.expression.object.DeviceView; 

import org.example.client.view.expression.object.ObjectView; 

import org.example.client.view.expression.object.TextFieldView; 

import org.example.entity.Device; 

 

public class ObjectViewFactory { 

    public ObjectView getObjectView(Object object){ 

        if (object instanceof Device device){ 

            return new DeviceView(device); 

        }else { 

            return new TextFieldView(); 

        } 

 

    } 

} 

 

package org.example.client.ruleparser; 

 

import org.example.client.controllers.ActionController; 

import org.example.client.controllers.ExpressionsContainerController; 

import org.example.client.view.ActionView; 

import org.example.client.view.ExpressionsContainerView; 

import org.example.rule.entity.Action; 

import org.example.rule.entity.Expression; 

 

public class ActionControllerParser { 

    public ActionController parse(Action action) { 

        ActionController actionController = new ActionController(); 

        actionController.setSelectedObject(action.getTargetObject()); 

        actionController.setSelectedField(action.getFieldName()); 

        Expression expression = action.getExpression(); 

        ExpressionContainerControllerParser expressionParser = new 

ExpressionContainerControllerParser(); 

        ExpressionsContainerController expressionsContainerController = 

expressionParser.getExpressionContainer(expression); 

        ExpressionsContainerView expressionsContainerView = new 

ExpressionsContainerView(expressionsContainerController); 

        actionController.setExpressionsContainerView(expressionsContainerView); 

        return actionController; 

    } 

 

} 
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package org.example.client.ruleparser; 

 

import org.example.client.controllers.ConditionalController; 

import org.example.client.controllers.ExpressionsContainerController; 

import org.example.client.view.ExpressionsContainerView; 

import org.example.rule.entity.ConditionWithOperator; 

import org.example.rule.entity.Expression; 

import org.jetbrains.annotations.NotNull; 

 

import java.util.List; 

 

public class ConditionControllerParser { 

    public @NotNull ConditionalController extract(List<ConditionWithOperator> 

conditionWithOperators) { 

        ConditionalController controller = new ConditionalController(); 

        ExpressionContainerControllerParser expressionParser = new 

ExpressionContainerControllerParser(); 

        for (ConditionWithOperator conditionWithOperator : conditionWithOperators) 

{ 

            Expression expression = conditionWithOperator.getCondition(); 

            ExpressionsContainerController expressionsContainerController = 

expressionParser.getExpressionContainer(expression); 

            ExpressionsContainerView expressionsContainerView = new 

ExpressionsContainerView(expressionsContainerController); 

            controller.addExpressionView(expressionsContainerView, 

conditionWithOperator.getLogicalOperator()); 

        } 

        return controller; 

    } 

} 

 

package org.example.client.ruleparser; 

 

import org.example.client.controllers.ExpressionsContainerController; 

import org.example.client.controllers.parser.ConditionLogicOperatorParser; 

import org.example.rule.entity.ConditionWithOperator; 

import org.example.rule.entity.Expression; 

import org.jetbrains.annotations.NotNull; 

 

public class ConditionWithOperatorExtractor { 

 

    public @NotNull ConditionWithOperator extract(ExpressionsContainerController 

expressionContainer) { 

        String logicalOperator = getLogicalOperator(expressionContainer); 

        Expression expression = getExpression(expressionContainer); 

        return new ConditionWithOperator(expression, logicalOperator); 

    } 

 

    private Expression getExpression(ExpressionsContainerController 

expressionContainer) { 

        ExpressionExtractor expressionExtractor = new ExpressionExtractor(); 

        return expressionExtractor.extract(expressionContainer); 

    } 

 

    private @NotNull String getLogicalOperator(ExpressionsContainerController 

expressionContainer) { 

        ConditionLogicOperatorParser logicOperatorParser = new 

ConditionLogicOperatorParser(); 

        return logicOperatorParser.parse(expressionContainer); 

    } 

 

} 
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package org.example.client.ruleparser; 

 

import org.example.client.controllers.ExpressionController; 

import org.example.client.controllers.ExpressionsContainerController; 

import org.example.rule.entity.Expression; 

 

import java.util.ArrayList; 

import java.util.List; 

 

public class ExpressionContainerControllerParser { 

    public ExpressionsContainerController getExpressionContainer(Expression 

expression){ 

        ExpressionReverseParser expressionReverseParser = new 

ExpressionReverseParser(); 

        List<Object[]> expressions = 

expressionReverseParser.reverseParseExpression(expression); 

        ArrayList<ExpressionController> expressionControllers = new ArrayList<>(); 

        for(Object[] expressionObject : expressions){ 

            ObjectExpressionControllerParser objectExpressionControllerParser = 

new ObjectExpressionControllerParser(); 

            ExpressionController expressionController = 

objectExpressionControllerParser.getExpressionController(expressionObject); 

            expressionControllers.add(expressionController); 

        } 

        ExpressionsContainerController expressionsContainerController = new 

ExpressionsContainerController(); 

        

expressionsContainerController.setExpressionControllers(expressionControllers); 

        return expressionsContainerController; 

    } 

} 

 

package org.example.client.ruleparser; 

 

import org.example.client.controllers.ExpressionController; 

import org.example.client.controllers.ExpressionsContainerController; 

import org.example.client.controllers.parser.ExpressionObjectListParser; 

import org.example.client.controllers.parser.ExpressionParser; 

import org.example.rule.entity.Expression; 

 

import java.util.ArrayList; 

import java.util.Arrays; 

import java.util.List; 

 

public class ExpressionExtractor { 

    public Expression extract(ExpressionsContainerController expressionContainer){ 

        List<Object[]> expressionList = getExpressionList(expressionContainer); 

 

 

        return getExpression(expressionList); 

    } 

 

    private List<Object[]> getExpressionList(ExpressionsContainerController 

expressionContainer) { 

        List<Object[]> expressions = new ArrayList<>(); 

        List<ExpressionController> expressionControllers = 

expressionContainer.getExpressionControllers(); 

        for (ExpressionController expressionController : expressionControllers) { 

            Object targetObject = expressionController.getObject(); 

            ExpressionObjectListParser expressionObjectListParser = new 

ExpressionObjectListParser(); 
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            Object[] expression = 

expressionObjectListParser.getExpression(targetObject, expressionController); 

            expressions.add(expression); 

        } 

        return expressions; 

    } 

 

    private Expression getExpression(List<Object[]> expressionList) { 

        ExpressionParser parser = new ExpressionParser(); 

        return parser.parseExpressionList(expressionList); 

    } 

} 

 

package org.example.client.ruleparser; 

 

import org.example.rule.entity.Expression; 

 

import java.util.ArrayList; 

import java.util.List; 

 

public class ExpressionReverseParser { 

    public List<Object[]> reverseParseExpression(Expression expression) { 

        List<Object[]> expressionList = new ArrayList<>(); 

        parseExpression(expression, null, expressionList); 

        return expressionList; 

    } 

 

    private void parseExpression(Expression expression, String operator, 

List<Object[]> expressionList) { 

        if (expression.getLeftOperand() == null && expression.getRightOperand() == 

null) { 

             

            Object targetObject = expression.getTargetObject(); 

            String method = expression.getMethodName(); 

            expressionList.add(new Object[]{targetObject, method, operator}); 

        } else { 

            if (expression.getLeftOperand() != null) { 

                parseExpression(expression.getLeftOperand(), 

expression.getOperator(), expressionList); 

            } 

 

            if (expression.getRightOperand() != null) { 

                parseExpression(expression.getRightOperand(), operator, 

expressionList); 

            } 

        } 

    } 

 

 

} 

 

package org.example.client.ruleparser; 

 

import org.example.client.controllers.ExpressionController; 

import org.example.client.service.PrimitiveParser; 

import org.example.entity.Device; 

 

public class ObjectExpressionControllerParser { 

    public ExpressionController getExpressionController(Object[] expressionData) { 

        Object targetObject = expressionData[0]; 

        String method = (String) expressionData[1]; 

        String operand = (String) expressionData[2]; 
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        if (targetObject instanceof Device device) { 

            ExpressionController deviceController = new 

ExpressionController(device); 

            deviceController.setSelectedOperator(operand); 

            deviceController.setDeviceMethod(method); 

            return deviceController; 

        } else  { 

            PrimitiveParser parser = new PrimitiveParser(); 

            targetObject = parser.parse(targetObject); 

            ExpressionController deviceController = new 

ExpressionController(targetObject); 

            deviceController.setSelectedOperator(operand); 

            return deviceController; 

        } 

    } 

} 

 

package org.example.client.ruleparser; 

 

import org.example.client.controllers.ActionController; 

import org.example.client.controllers.ConditionalController; 

import org.example.client.controllers.RuleContainerController; 

import org.example.client.view.ConditionalView; 

import org.example.rule.entity.Action; 

import org.example.rule.entity.ConditionWithOperator; 

import org.example.rule.entity.Rule; 

 

import java.util.List; 

 

public class RuleSceneControllerParser { 

    public RuleContainerController getRuleSceneController(Rule rule){ 

        RuleContainerController ruleBuilderSceneController = new 

RuleContainerController(); 

        ConditionalController controller = getConditionController(rule); 

        ConditionalView conditionalView = new ConditionalView(controller); 

        ActionControllerParser actionControllerParser = new 

ActionControllerParser(); 

        List<Action> actions = rule.getActions(); 

        for (Action action : actions){ 

            ActionController actionController = 

actionControllerParser.parse(action); 

            ruleBuilderSceneController.onAddActionController(actionController); 

        } 

        ruleBuilderSceneController.setConditionalView(conditionalView); 

 

        return ruleBuilderSceneController; 

    } 

 

    private ConditionalController getConditionController(Rule rule) { 

        List<ConditionWithOperator> conditions = 

rule.getConditionsWithOperators(); 

        ConditionControllerParser conditionControllerParser = new 

ConditionControllerParser(); 

        return conditionControllerParser.extract(conditions); 

    } 

} 

 

package org.example.client.ruleparser; 

 

import org.example.client.controllers.ActionController; 

import org.example.client.controllers.ExpressionsContainerController; 
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import org.example.rule.entity.Action; 

import org.example.rule.entity.Expression; 

 

import java.util.ArrayList; 

import java.util.List; 

 

public class UiActionsExtractor { 

    private final List<Action> actions = new ArrayList<>(); 

    public List<Action> extractActions(List<ActionController> actionControllers) { 

        for (ActionController actionController : actionControllers){ 

            Object targetObject = 

actionController.getActionObjectSelector().getValue(); 

            String method = actionController.getActionFieldSelector().getValue(); 

            ExpressionsContainerController expressionsContainerControllers = 

actionController.getExpressionsContainerControllers(); 

            ExpressionExtractor expressionExtractor = new ExpressionExtractor(); 

            Expression expression = 

expressionExtractor.extract(expressionsContainerControllers); 

            actions.add(new Action(targetObject, method, expression)); 

        } 

        return actions; 

    } 

 

} 

 

package org.example.client.ruleparser; 

 

import org.example.client.controllers.ConditionalController; 

import org.example.client.controllers.ExpressionsContainerController; 

import org.example.rule.entity.ConditionWithOperator; 

 

import java.util.ArrayList; 

import java.util.Collection; 

import java.util.List; 

 

public class UiConditionsExtractor { 

    private final List<ConditionWithOperator> conditionsWithOperators = new 

ArrayList<>(); 

 

    public Collection<? extends ConditionWithOperator> 

extractConditions(ConditionalController conditionsContainer) { 

        List<ExpressionsContainerController> expressionsContainerControllers = 

conditionsContainer.getExpressionsContainerControllers(); 

        return extracted(expressionsContainerControllers); 

    } 

 

    public List<ConditionWithOperator> 

extracted(List<ExpressionsContainerController>  expressionsContainerController) { 

        List<ConditionWithOperator> condition = new ArrayList<>(); 

        for (ExpressionsContainerController expressionContainer : 

expressionsContainerController) { 

            ConditionWithOperatorExtractor conditionExtractor = new 

ConditionWithOperatorExtractor(); 

            ConditionWithOperator conditionWithOperator = 

conditionExtractor.extract(expressionContainer); 

            condition.add(conditionWithOperator); 

        } 

        return condition; 

    } 

} 

 



181 

package org.example.client.service; 

 

import javafx.util.StringConverter; 

 

public class DoubleStringConverter extends StringConverter<Number> { 

 

    @Override 

    public String toString(Number object) { 

        return object == null ? "" : object.toString(); 

    } 

 

    @Override 

    public Number fromString(String string) { 

        try { 

            return Double.parseDouble(string); 

        } catch (NumberFormatException e) { 

            return 0.0; 

        } 

    } 

} 

 

package org.example.client.service; 

 

import org.example.entity.Device; 

import org.example.entity.WindSensor; 

import org.example.rule.entity.Rule; 

import org.example.service.InflexDBService; 

import org.example.service.RuleService; 

import org.example.subscriber.service.mqtt.publisher.MQTTPublisherFactory; 

 

import java.util.ArrayList; 

import java.util.List; 

import java.util.concurrent.ExecutorService; 

import java.util.concurrent.Executors; 

 

public class ObjectService { 

     

    private static ObjectService instance; 

    private final List<Object> objects = new ArrayList<>(); 

    private List<Rule> rules = new ArrayList<>(); 

     

    public ObjectService() { 

        InflexDBService inflexDBService = new InflexDBService(); 

        objects.addAll(inflexDBService.getAllDevices()); 

        updateDevice(); 

        updateRules(); 

        objects.add(getWindSensor()); 

        objects.add(MQTTPublisherFactory.getPublisher("testClient")); 

    } 

 

    private void updateRules() { 

        Runnable runnable = () -> { 

            while (true) { 

                RuleService ruleService = new RuleService(); 

                rules = ruleService.getAllRule(); 

                try { 

                    Thread.sleep(15000); 

                } catch (InterruptedException e) { 

                    throw new RuntimeException(e); 

                } 

            } 

        }; 
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        Thread thread = new Thread(runnable); 

        thread.start(); 

    } 

 

    private void updateDevice() { 

        ExecutorService executorService = Executors.newFixedThreadPool(10); // 

Ограничиваем количество потоков 

 

        Runnable runnable = () -> { 

            while (true) { 

                List<Object> objectsCopy = new ArrayList<>(objects); 

                objectsCopy.forEach(object -> { 

                    executorService.submit(() -> { 

                        try { 

                            if (object instanceof Device device) { 

                                device.updateDevice(); 

                            } 

                        } catch (Exception e) { 

                            System.err.println("Error updating device: " + 

e.getMessage()); 

                        } 

                    }); 

                }); 

                try { 

                    Thread.sleep(5000); 

                } catch (InterruptedException e) { 

                    Thread.currentThread().interrupt(); // Правильное завершение 

потока 

                    break; 

                } 

            } 

        }; 

 

        Thread thread = new Thread(runnable); 

        thread.start(); 

    } 

 

    private WindSensor getWindSensor(){ 

        WindSensor sensor = new WindSensor(); 

        WindSimulator simulator = new WindSimulator(sensor); 

 

        System.out.println("Начало симуляції:"); 

 

 

        Thread simulationThread = new Thread(new Runnable() { 

            @Override 

            public void run() { 

                simulator.simulateWindChanges(); 

            } 

        }); 

 

        simulationThread.start(); 

        return sensor; 

    } 

     

    public static synchronized ObjectService getInstance() { 

        if (instance == null) { 

            instance = new ObjectService(); 

        } 

        return instance; 

    } 

     

    public List<Object> getObjects() { 

        return new ArrayList<>(objects); 
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    } 

 

 

    public List<Rule> getRules(){ 

        return new ArrayList<>(rules); 

    } 

} 

 

package org.example.client.service; 

 

public class PrimitiveParser { 

 

    public Boolean parseBoolean(Object value) { 

        if (value instanceof Boolean) { 

            return (Boolean) value; 

        } else if (value instanceof String) { 

            String strValue = ((String) value).trim().toLowerCase(); 

            if ("true".equals(strValue)) { 

                return true; 

            } else if ("false".equals(strValue)) { 

                return false; 

            } 

        } else if (value instanceof Number) { 

            return ((Number) value).doubleValue() != 0; 

        } 

 

        return null; 

    } 

 

    public  Number parseNumber(Object value) { 

        if (value instanceof Number) { 

            return (Number) value; 

        } else if (value instanceof String) { 

            String strValue = ((String) value).trim(); 

            try { 

                    return Double.parseDouble(strValue); 

            } catch (NumberFormatException e) { 

 

                return null; 

            } 

        } 

 

        return null; 

    } 

 

    public  String parseString(Object value) { 

        if (value == null) { 

            return null; 

        } 

        return value.toString(); 

    } 

 

    public static boolean isPrimitive(Object value) { 

        return value instanceof Boolean || value instanceof Number || value 

instanceof String; 

    } 

 

 

    public Object parse(Object value) { 

        Number numberValue = parseNumber(value); 

        if (numberValue != null) { 

            return numberValue; 

        } 
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        Boolean booleanValue = parseBoolean(value); 

        if (booleanValue != null) { 

            return booleanValue; 

        } 

 

        return parseString(value); 

    } 

} 

 

package org.example.client.view.expression.object; 

 

import javafx.fxml.FXMLLoader; 

import javafx.scene.Parent; 

import lombok.Getter; 

import org.example.client.controllers.expression.object.DeviceController; 

 

import org.example.entity.Device; 

 

@Getter 

public class DeviceView extends ObjectView{ 

    private final Device deviceModel; 

 

    public DeviceView(Device deviceModel) { 

        this.deviceModel = deviceModel; 

        this.setExpressionObjectController( new DeviceController(deviceModel)); 

        this.setView(loadView()); 

    } 

 

    public Parent loadView() { 

        try { 

            FXMLLoader loader = new 

FXMLLoader(getClass().getResource("/device.fxml")); 

            loader.setController(getExpressionObjectController()); 

            return loader.load(); 

        } catch (Exception e) { 

            throw new RuntimeException("Failed to load device view", e); 

        } 

    } 

 

} 

 

package org.example.client.view.expression.object; 

 

import javafx.scene.Parent; 

import lombok.Data; 

import lombok.Getter; 

import 

org.example.client.controllers.expression.object.ExpressionObjectController; 

 

@Data 

public abstract class ObjectView { 

    private Parent view; 

    private ExpressionObjectController expressionObjectController; 

 

    public abstract Parent loadView(); 

} 

 

package org.example.client.view.expression.object; 
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import javafx.fxml.FXMLLoader; 

import javafx.scene.Parent; 

 

import org.example.client.controllers.expression.object.TextFieldController; 

 

public class TextFieldView extends ObjectView { 

 

    public TextFieldView(TextFieldController textFieldController){ 

        this.setExpressionObjectController(textFieldController); 

        this.setView(loadView()); 

    } 

 

    public TextFieldView() { 

        this.setExpressionObjectController(new TextFieldController()); 

        this.setView(loadView()); 

    } 

 

    public Parent loadView() { 

        try { 

            FXMLLoader loader = new 

FXMLLoader(getClass().getResource("/value.fxml")); 

            loader.setController(getExpressionObjectController()); 

            return loader.load(); 

        } catch (Exception e) { 

            throw new RuntimeException("Failed to load device view", e); 

        } 

    } 

} 

 

package org.example.client.view; 

 

import javafx.fxml.FXMLLoader; 

import javafx.scene.Parent; 

import lombok.Data; 

import org.example.client.controllers.ActionController; 

 

import java.util.List; 

 

@Data 

public class ActionView { 

    private final Parent view; 

    private final ActionController controller; 

 

    public ActionView() { 

        controller = new ActionController(); 

        this.view = loadView(); 

    } 

 

    public ActionView(ActionController actionController) { 

        controller = actionController; 

        this.view = loadView(); 

    } 

 

    private Parent loadView() { 

        try { 

            FXMLLoader loader = new 

FXMLLoader(getClass().getResource("/actionView.fxml")); 

            loader.setController(controller); 

            return loader.load(); 

        } catch (Exception e) { 

            throw new RuntimeException("Failed to load device view", e); 

        } 
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    } 

} 

 

package org.example.client.view; 

 

import javafx.fxml.FXMLLoader; 

import javafx.scene.Parent; 

import lombok.Getter; 

import org.example.client.controllers.ConditionalController; 

 

import java.util.List; 

@Getter 

public class ConditionalView { 

 

    private final Parent view;  

    private final ConditionalController conditionalView; 

 

    public ConditionalView() { 

 

        conditionalView = new ConditionalController(); 

        this.view = loadView(); 

    } 

 

    public ConditionalView(ConditionalController controller) { 

        conditionalView = controller; 

        this.view = loadView(); 

    } 

 

    private Parent loadView() { 

        try { 

            FXMLLoader loader = new 

FXMLLoader(getClass().getResource("/ConditionalScene.fxml")); 

            loader.setController(conditionalView); 

            return loader.load(); 

        } catch (Exception e) { 

            throw new RuntimeException("Failed to load device view", e); 

        } 

    } 

} 

 

package org.example.client.view; 

 

import javafx.fxml.FXMLLoader; 

import javafx.scene.Parent; 

import lombok.Getter; 

import org.example.client.controllers.ExpressionsContainerController; 

 

import java.util.List; 

 

@Getter 

public class ExpressionsContainerView { 

    private  List<Object> objects; 

    private final Parent view;  

    private final ExpressionsContainerController expressionsContainerController; 

 

    public ExpressionsContainerView(List<Object> objects) { 

        this.objects = objects; 

        expressionsContainerController = new ExpressionsContainerController(); 

        this.view = loadView(); 

    } 

 

    public ExpressionsContainerView(ExpressionsContainerController 
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expressionsContainerController) { 

        this. expressionsContainerController = expressionsContainerController; 

        this.view = loadView(); 

    } 

 

    private Parent loadView() { 

        try { 

            FXMLLoader loader = new 

FXMLLoader(getClass().getResource("/expressionsContainer.fxml")); 

            loader.setController(expressionsContainerController); 

            return loader.load(); 

        } catch (Exception e) { 

            throw new RuntimeException("Failed to load device view", e); 

        } 

    } 

 

} 

 

package org.example.client.view; 

 

import javafx.fxml.FXMLLoader; 

import javafx.scene.Parent; 

import lombok.Getter; 

import org.example.client.controllers.ExpressionController; 

 

@Getter 

public class ExpressionView { 

 

    private Object objectModel; 

    private final Parent view; 

    private final ExpressionController expressionModelView; 

 

    public ExpressionView(Object objectModel, String lastOperator) { 

        this.objectModel = objectModel; 

        expressionModelView = new ExpressionController(objectModel, lastOperator); 

        this.view = loadView(); 

    } 

 

    public ExpressionView(ExpressionController expressionModelView) { 

        this.expressionModelView = expressionModelView; 

        this.view = loadView(); 

    } 

 

    private Parent loadView() { 

        try { 

            FXMLLoader loader = new 

FXMLLoader(getClass().getResource("/Expressions.fxml")); 

            loader.setController(expressionModelView); 

            return loader.load(); 

        } catch (Exception e) { 

            throw new RuntimeException("Failed to load device view", e); 

        } 

    } 

 

} 

package org.example.client.view; 

 

import javafx.fxml.FXMLLoader; 

import javafx.scene.Parent; 

import lombok.Data; 

import org.example.client.controllers.FullDeviceController; 
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@Data 

public class FullDeviceView { 

    private Parent view; 

    private FullDeviceController controller; 

 

    public FullDeviceView(Object object) { 

        try { 

            FXMLLoader loader = new 

FXMLLoader(getClass().getResource("/fullDevice.fxml")); 

            this.view = loader.load(); 

            this.controller = loader.getController(); 

            controller.setDevice(object); 

        } catch (Exception e) { 

            throw new RuntimeException("Failed to load view", e); 

        } 

 

    } 

} 

 

package org.example.client.view; 

 

import javafx.fxml.FXMLLoader; 

import javafx.scene.Parent; 

import lombok.Data; 

import org.example.client.controllers.MapController; 

 

import java.io.IOException; 

import java.util.List; 

 

@Data 

public class MapView { 

 

    private Parent view; 

    private MapController controller; 

 

    public MapView(List<Object> objects) { 

        FXMLLoader loader = new FXMLLoader(getClass().getResource("/map.fxml")); 

        try { 

            this.view = loader.load(); 

            this.controller = loader.getController(); 

            controller.setDevices(objects); 

        } catch (IOException e) { 

            throw new RuntimeException("Failed to load view", e); 

        } 

    } 

} 

 

 

package org.example.client.view; 

 

import javafx.fxml.FXMLLoader; 

import javafx.scene.Parent; 

import lombok.Data; 

import org.example.client.controllers.RuleContainerController; 

 

@Data 

public class RuleContainerSceneView { 

    private Parent view; 

    private RuleContainerController controller; 
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    public RuleContainerSceneView() { 

        this.controller = new RuleContainerController(); 

        this.view = loadView(); 

    } 

 

    public RuleContainerSceneView(RuleContainerController controller) { 

        this.controller = controller; 

        this.view = loadView(); 

    } 

 

    private Parent loadView() { 

        try { 

            FXMLLoader loader = new 

FXMLLoader(getClass().getResource("/RuleContainer.fxml")); 

            loader.setController(controller); 

            return loader.load(); 

        } catch (Exception e) { 

            throw new RuntimeException("Failed to load device view", e); 

        } 

    } 

} 

 

package org.example.client.view; 

 

import javafx.fxml.FXMLLoader; 

import javafx.scene.Parent; 

import lombok.Data; 

import org.example.client.controllers.RuleBuilderSceneController; 

 

@Data 

public class RuleSceneView { 

    private Parent view; 

    private RuleBuilderSceneController controller; 

 

    public RuleSceneView(RuleBuilderSceneController controller){ 

        this.controller = controller; 

        this.view = loadView(); 

    } 

 

    public RuleSceneView(){ 

        this.controller = new RuleBuilderSceneController(); 

        this.view = loadView(); 

 

    } 

 

    private Parent loadView() { 

        try { 

            FXMLLoader loader = new 

FXMLLoader(getClass().getResource("/RuleBuilderScene.fxml")); 

            loader.setController(controller); 

            return loader.load(); 

        } catch (Exception e) { 

            throw new RuntimeException("Failed to load device view", e); 

        } 

    } 

} 
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package org.example.client.view; 

 

import javafx.scene.Parent; 

import lombok.Data; 

import lombok.EqualsAndHashCode; 

import org.example.client.controllers.RulesSceneController; 

 

@EqualsAndHashCode(callSuper = true) 

@Data 

public class RulesSceneView extends View { 

    private Parent view; 

    private RulesSceneController controller; 

 

    public RulesSceneView() { 

        controller = new RulesSceneController(); 

        view = loadView(controller, "/RulesScene.fxml"); 

    } 

} 

 

package org.example.client.view; 

 

import javafx.fxml.FXMLLoader; 

import javafx.scene.Parent; 

 

public abstract class View { 

    protected Parent loadView(Object controller, String uriVIew) { 

        try { 

            FXMLLoader loader = new FXMLLoader(getClass().getResource(uriVIew)); 

            loader.setController(controller); 

            return loader.load(); 

        } catch (Exception e) { 

            throw new RuntimeException("Failed to load device view", e); 

        } 

    } 

} 

 

package org.example.client; 

 

import javafx.fxml.FXMLLoader; 

import javafx.scene.Parent; 

import org.example.client.controllers.ConditionalController; 

import org.example.client.controllers.RuleBuilderSceneController; 

import org.example.client.controllers.ExpressionsContainerController; 

 

import java.io.IOException; 

import java.util.List; 

 

public class SceneManager { 

    public Parent getThirdScene(List<Object> objects) { 

        FXMLLoader loader = new 

FXMLLoader(getClass().getResource("/expressionsContainer.fxml")); 

        ExpressionsContainerController controller = new 

ExpressionsContainerController(); 

        loader.setController(controller); 

        return getLoad(loader); 

    } 

 

    public Parent getConditionalScene(List<Object> objects){ 

        FXMLLoader loader = new 

FXMLLoader(getClass().getResource("/ConditionalScene.fxml")); 

        ConditionalController controller = new ConditionalController(); 

        loader.setController(controller); 
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        return getLoad(loader); 

    } 

 

    Parent loadFXML(String resource) { 

        return getLoad(new FXMLLoader(getClass().getResource(resource))); 

    } 

 

 

    private Parent getLoad(FXMLLoader loader) { 

        try { 

            return loader.load(); 

        } catch (IOException e) { 

            throw new RuntimeException(e); 

        } 

    } 

     

    public Parent getRuleBuilder(List<Object> objects) { 

        FXMLLoader loader = new 

FXMLLoader(getClass().getResource("/RuleBuilderScene.fxml")); 

        RuleBuilderSceneController controller = new RuleBuilderSceneController(); 

        loader.setController(controller); 

        return getLoad(loader); 

    } 

} 

 

package org.example.client; 

 

import javafx.scene.Parent; 

import javafx.scene.Scene; 

import javafx.scene.control.Menu; 

import javafx.scene.control.MenuBar; 

import javafx.scene.control.MenuItem; 

import javafx.scene.layout.VBox; 

import javafx.stage.Stage; 

import org.example.App; 

import org.example.client.view.MapView; 

import org.example.client.view.RuleSceneView; 

import org.example.client.view.RulesSceneView; 

 

 

import java.util.List; 

 

 

public class UIManager { 

    private final Stage primaryStage; 

    private VBox mainLayout; 

    SceneManager sceneManager; 

 

    public UIManager(Stage primaryStage) { 

        this.primaryStage = primaryStage; 

        sceneManager = new SceneManager(); 

    } 

 

    public void init() { 

        mainLayout = new VBox(); 

        MenuBar menuBar = createMenuBar(); 

        mainLayout.getChildren().add(menuBar); 

 

        Scene scene = new Scene(mainLayout); 

        primaryStage.setScene(scene); 

        primaryStage.setTitle("EECSystem"); 

        primaryStage.show(); 

    } 
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    public void showMainScene() { 

        Parent mainContent = sceneManager.loadFXML("/mainScene.fxml"); 

        updateContent(mainContent); 

        primaryStage.setTitle("Main window"); 

    } 

 

    public void showRuleBuilder(List<Object> objects) { 

        Parent secondContent = sceneManager.getRuleBuilder(objects); 

        updateContent(secondContent); 

    } 

 

    public void  showRules(){ 

        RulesSceneView rulesSceneView= new RulesSceneView(); 

        Parent rulesScene = rulesSceneView.getView(); 

        updateContent(rulesScene); 

    } 

 

    public void showMap(List<Object> objects){ 

        MapView MapView = new MapView(objects); 

        Parent MapContent = MapView.getView(); 

        updateContent(MapContent); 

    } 

 

 

    private void updateContent(Parent newContent) { 

        if (mainLayout.getChildren().size() > 1) { 

            mainLayout.getChildren().remove(1); 

        } 

        mainLayout.getChildren().add(newContent); 

    } 

 

    private MenuBar createMenuBar() { 

        MenuBar menuBar = new MenuBar(); 

        Menu menuWindows = new Menu("Windows"); 

 

        MenuItem mainSceneItem = new MenuItem("Main window"); 

        mainSceneItem.setOnAction(e -> showMainScene()); 

 

        MenuItem ruleConstructorItem = new MenuItem("Rule builder"); 

        ruleConstructorItem.setOnAction(e -> showRuleBuilder(App.getObjects())); 

 

        MenuItem mapItem = new MenuItem("Device Map"); 

        mapItem.setOnAction(e -> showMap(App.getObjects())); 

 

        MenuItem rulesItem = new MenuItem("Rules"); 

        rulesItem.setOnAction(e->showRules()); 

 

        menuWindows.getItems().addAll(mapItem, rulesItem, ruleConstructorItem); 

        menuBar.getMenus().add(menuWindows); 

 

        return menuBar; 

    } 

} 

 

package org.example.entity; 

 

import javafx.beans.property.DoubleProperty; 

import javafx.beans.property.SimpleDoubleProperty; 

 

 

import java.time.Instant; 

import java.util.Objects; 
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public class CurrentLineSensor extends Device { 

    private final DoubleProperty voltage = new SimpleDoubleProperty(); 

    private final DoubleProperty current = new SimpleDoubleProperty(); 

 

    public CurrentLineSensor() { 

        deviceType = DeviceType.CURRENT_LINE_SENSOR; 

    } 

 

    public CurrentLineSensor(String deviceId, Double voltage, Double current) { 

        setSensorId(deviceId); 

        setCurrent(current); 

        this.voltage.set(voltage); 

        deviceType = DeviceType.CURRENT_LINE_SENSOR; 

    } 

 

    public double getCurrent() { 

        return current.get(); 

    } 

 

    public void setCurrent(double current) { 

        this.current.set(current); 

    } 

 

    public double getVoltage() { 

        return voltage.get(); 

    } 

 

    public void setVoltage(double voltage) { 

        this.voltage.set(voltage); 

    } 

 

    @Override 

    public String toString() { 

        return "CurrentLineSensor{" + 

                "idDevice=" + getSensorId() + 

                "current=" + getCurrent() + 

                ", voltage=" + getVoltage() + 

                '}'; 

    } 

 

    @Override 

    public boolean equals(Object o) { 

        if (this == o) return true; 

        if (o == null || getClass() != o.getClass()) return false; 

        CurrentLineSensor that = (CurrentLineSensor) o; 

        return Objects.equals(getVoltage(), that.getVoltage()) && 

                Objects.equals(getCurrent(), that.getCurrent()) && 

                Objects.equals(getSensorId(), that.getSensorId()); 

    } 

 

    @Override 

    public int hashCode() { 

        return Objects.hash(voltage, current); 

    } 

} 

 

package org.example.entity; 

 

import com.fasterxml.jackson.annotation.JsonIgnore; 

import javafx.beans.property.SimpleStringProperty; 

import javafx.beans.property.StringProperty; 

import lombok.Getter; 
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import lombok.Setter; 

import org.example.service.DeviceUpdater; 

import org.example.service.InflexDBService; 

import org.example.subscriber.MQTTPayloadBuilder; 

import org.example.utlity.ClassMethodService; 

 

import java.lang.reflect.Field; 

import java.lang.reflect.InvocationTargetException; 

import java.lang.reflect.Method; 

import java.time.Instant; 

import java.util.Optional; 

 

 

public abstract class Device { 

    private final StringProperty sensorId = new SimpleStringProperty(); 

    private final StringProperty title = new SimpleStringProperty(); 

    @Getter 

    @Setter 

    protected DeviceType deviceType; 

 

    public void updateDevice(){ 

        DeviceUpdater deviceUpdater = new DeviceUpdater(); 

        deviceUpdater.updateDevice(this,deviceType, getSensorId()); 

    } 

 

    @JsonIgnore 

    public String toInfluxDBLineProtocol(){ 

        String measurement = deviceType.getMeasurement(); 

        String tags = "device=" + getSensorId(); 

        String fields = getInfluxDBFields(this); 

        String timestamp = String.valueOf(Instant.now().getEpochSecond()); 

        return measurement + "," + tags + " " + fields + " " + timestamp; 

    } 

 

    private String getInfluxDBFields(Device device) { 

        Field[] fields = this.getClass().getDeclaredFields(); 

        StringBuilder stringBuilder = new StringBuilder(); 

        for (int posF = 0 ; posF<fields.length; posF++){ 

            Field field = fields[posF]; 

            ClassMethodService classMethodService = new ClassMethodService(); 

            Method method = 

classMethodService.getGetterMethodByFieldName(field.getName(),this.getClass()); 

            Object value; 

            try { 

                value = method.invoke(device); 

            } catch (IllegalAccessException | InvocationTargetException e) { 

                throw new RuntimeException(e); 

            } 

            String mqttFieldString = String.format("%s=%s",field.getName(), 

value); 

            stringBuilder.append(mqttFieldString); 

            if (posF < fields.length-1){ 

                stringBuilder.append(","); 

            } 

        } 

        return stringBuilder.toString(); 

    } 

 

 

 

    @JsonIgnore 

    public String getMqttPayload() throws RuntimeException { 

        MQTTPayloadBuilder mqttPayloadBuilder = new MQTTPayloadBuilder(); 

        return mqttPayloadBuilder.getPayloadBuilder(this); 
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    } 

 

    @JsonIgnore 

    public String getMqttTopic() { 

        return String.format("client/%s/%s/data", deviceType.getMeasurement(), 

getSensorId()); 

    } 

 

    public String getSensorId() { 

        return sensorId.get(); 

    } 

 

    public void setSensorId(String sensorId) { 

        this.sensorId.set(sensorId); 

    } 

 

    public String getTitle() { 

        return title.get(); 

    } 

 

    public void setTitle(String title) { 

        this.title.set(title); 

    } 

} 

 

package org.example.entity; 

 

import lombok.Getter; 

 

import java.util.function.Supplier; 

 

public enum DeviceType { 

    TRANSPORTER("transformer", Transformer::new), 

    CURRENT_LINE_SENSOR("currentsensor", CurrentLineSensor::new), 

    GENERATOR("generator", Generator::new), 

    SWITCH_BOARD("switchboard", SwitchBoard::new), 

    WIND_SENSOR("windsensor", WindSensor::new); 

    @Getter 

    private final String measurement; 

    private final Supplier<Device> deviceCreator; 

 

    DeviceType(String measurement, Supplier<Device> deviceCreator) { 

        this.measurement = measurement; 

        this.deviceCreator = deviceCreator; 

    } 

 

    public Device createDevice() { 

        return deviceCreator.get(); 

    } 

 

 

    public static DeviceType fromType(String typeString) { 

        for (DeviceType type : values()) { 

            if (type.measurement.equals(typeString)) { 

                return type; 

            } 

        } 

        return null; 

    } 

} 
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package org.example.entity; 

 

import javafx.beans.property.BooleanProperty; 

import javafx.beans.property.DoubleProperty; 

import javafx.beans.property.SimpleBooleanProperty; 

import javafx.beans.property.SimpleDoubleProperty; 

 

import java.util.Objects; 

 

public class Generator extends Device { 

    BooleanProperty isWorking = new SimpleBooleanProperty(); 

    DoubleProperty voltage = new SimpleDoubleProperty(); 

    DoubleProperty current = new SimpleDoubleProperty(); 

 

    public Generator() { 

        super.deviceType = DeviceType.GENERATOR; 

    } 

 

    public Generator(String id, double voltage, double current, boolean isWorking) 

{ 

        this.setSensorId(id); 

        this.isWorking.set(isWorking); 

        this.voltage.set(voltage); 

        this.current.set(current); 

        super.deviceType = DeviceType.GENERATOR; 

    } 

    public double getVoltage() { 

        return voltage.get(); 

    } 

 

    public void setVoltage(double voltage) { 

        this.voltage.set(voltage); 

    } 

 

    public double getCurrent() { 

        return current.get(); 

    } 

 

    public void setCurrent(double current) { 

        this.current.set(current); 

    } 

 

    public boolean getIsWorking() { 

        return isWorking.get(); 

    } 

 

    public void setIsWorking(Boolean isWorking) { 

        this.isWorking.set(isWorking); 

    } 

 

    @Override 

    public String toString() { 

        return "Generator{" + 

                "id=" + super.getSensorId() + 

                " voltage=" + getVoltage() + 

                ", current=" + getCurrent() + 

                ", isWorking=" + getIsWorking() + 

                ", measurement=" + deviceType + 

                '}'; 

    } 

 

    @Override 

    public boolean equals(Object o) { 

        if (this == o) return true; 
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        if (o == null || getClass() != o.getClass()) return false; 

        Generator generator = (Generator) o; 

        return isWorking == generator.isWorking && 

                Double.compare(getVoltage(), generator.getVoltage()) == 0 && 

                Double.compare(getCurrent(), generator.getCurrent()) == 0; 

    } 

 

    @Override 

    public int hashCode() { 

        return Objects.hash(isWorking, voltage, current); 

    } 

} 

 

package org.example.entity; 

 

import javafx.beans.property.DoubleProperty; 

import javafx.beans.property.SimpleDoubleProperty; 

 

import java.util.Objects; 

 

public class SwitchBoard extends Device { 

    DoubleProperty current = new SimpleDoubleProperty(); 

 

    public SwitchBoard() { 

        deviceType = DeviceType.SWITCH_BOARD; 

 

    } 

 

    public SwitchBoard(String id, double current) { 

        super.setSensorId(id); 

        this.current.set(current); 

        deviceType = DeviceType.SWITCH_BOARD; 

    } 

 

    public double getCurrent() { 

        return current.get(); 

    } 

 

    public DoubleProperty currentProperty() { 

        return current; 

    } 

 

    public void setCurrent(double current) { 

        this.current.set(current); 

    } 

 

    @Override 

    public boolean equals(Object o) { 

        if (this == o) return true; 

        if (o == null || getClass() != o.getClass()) return false; 

        SwitchBoard that = (SwitchBoard) o; 

        return Objects.equals(current, that.current); 

    } 

 

    @Override 

    public int hashCode() { 

        return Objects.hashCode(current); 

    } 

 

    @Override 

    public String toString() { 

        return "SwitchBoard{" + 

                "id=" + super.getSensorId() + 
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                "current=" + current + 

                '}'; 

    } 

} 

 

package org.example.entity; 

 

import javafx.beans.property.DoubleProperty; 

import javafx.beans.property.SimpleDoubleProperty; 

 

import java.util.Objects; 

 

public class SwitchBoard extends Device { 

    DoubleProperty current = new SimpleDoubleProperty(); 

 

    public SwitchBoard() { 

        deviceType = DeviceType.SWITCH_BOARD; 

 

    } 

 

    public SwitchBoard(String id, double current) { 

        super.setSensorId(id); 

        this.current.set(current); 

        deviceType = DeviceType.SWITCH_BOARD; 

    } 

 

    public double getCurrent() { 

        return current.get(); 

    } 

 

    public DoubleProperty currentProperty() { 

        return current; 

    } 

 

    public void setCurrent(double current) { 

        this.current.set(current); 

    } 

 

    @Override 

    public boolean equals(Object o) { 

        if (this == o) return true; 

        if (o == null || getClass() != o.getClass()) return false; 

        SwitchBoard that = (SwitchBoard) o; 

        return Objects.equals(current, that.current); 

    } 

 

    @Override 

    public int hashCode() { 

        return Objects.hashCode(current); 

    } 

 

    @Override 

    public String toString() { 

        return "SwitchBoard{" + 

                "id=" + super.getSensorId() + 

                "current=" + current + 

                '}'; 

    } 

} 

 

package org.example.entity; 
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import javax.persistence.*; 

import java.time.Instant; 

 

@Entity 

@Table(name = "Topic", schema = "public") 

public class Topic { 

 

    @Id 

    @GeneratedValue(strategy = GenerationType.SEQUENCE, generator = 

"Topic_id_topic_seq") 

    @SequenceGenerator(name = "Topic_id_topic_seq", sequenceName = 

"Topic_id_topic_seq", allocationSize = 1) 

    @Column(name = "id_topic") 

    private Integer idTopic; 

 

    @Column(name = "title", nullable = false) 

    private String title; 

 

    @Column(name = "data", nullable = false) 

    private Instant data; 

 

    // Constructors 

    public Topic() {} 

 

    public Topic(String title, Instant data) { 

        this.title = title; 

        this.data = data; 

    } 

 

    // Getters and Setters 

    public Integer getIdTopic() { 

        return idTopic; 

    } 

 

    public void setIdTopic(Integer idTopic) { 

        this.idTopic = idTopic; 

    } 

 

    public String getTitle() { 

        return title; 

    } 

 

    public void setTitle(String title) { 

        this.title = title; 

    } 

 

    public Instant getData() { 

        return data; 

    } 

 

    public void setData(Instant data) { 

        this.data = data; 

    } 

 

    // toString, equals, hashCode 

    @Override 

    public String toString() { 

        return "Topic{" + 

                "idTopic=" + idTopic + 

                ", title='" + title + '\'' + 

                ", data=" + data + 

                '}'; 

    } 

} 
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package org.example.entity; 

 

import javafx.beans.property.DoubleProperty; 

import javafx.beans.property.SimpleDoubleProperty; 

 

import lombok.EqualsAndHashCode; 

 

 

import java.time.Instant; 

import java.util.Objects; 

 

@EqualsAndHashCode(callSuper = true) 

public class Transformer extends Device { 

 

 

    private final DoubleProperty turnsRatio = new SimpleDoubleProperty(); 

 

    public Transformer() { 

        super.deviceType = DeviceType.TRANSPORTER; 

    } 

 

    public Transformer(String sensorId, Double turnsRatio) { 

        super.setSensorId(sensorId); 

        this.turnsRatio.set(turnsRatio); 

        super.deviceType = DeviceType.TRANSPORTER; 

    } 

 

 

    public double getTurnsRation() { 

        return turnsRatio.get(); 

    } 

 

    public void setTurnsRation(Double turnsRatio) { 

        this.turnsRatio.set(turnsRatio); 

    } 

 

    @Override 

    public String toString() { 

        return "Transformer{" + 

                "id='" + super.getSensorId() + 

                "' turnsRation='" + turnsRatio.get() + '\'' + 

                '}'; 

    } 

 

    @Override 

    public boolean equals(Object o) { 

        if (this == o) return true; 

        if (o == null || getClass() != o.getClass()) return false; 

        Transformer that = (Transformer) o; 

        return Objects.equals(getTurnsRation(), that.getTurnsRation()) && 

Objects.equals(getSensorId(), that.getSensorId()); 

    } 

 

    @Override 

    public int hashCode() { 

        return Objects.hashCode(turnsRatio); 

    } 

 

 

} 

 

package org.example.entity; 
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import javafx.beans.property.DoubleProperty; 

import javafx.beans.property.SimpleDoubleProperty; 

import lombok.ToString; 

 

 

public class WindSensor extends Device { 

 

 

    private final DoubleProperty windSpeed = new SimpleDoubleProperty();  

     

    public WindSensor() { 

        super.deviceType = DeviceType.WIND_SENSOR; 

        System.out.println(1); 

        setSensorId("1"); 

        this.setWindSpeed(0.0); 

    } 

 

    public WindSensor(double windSpeed) { 

        this.setWindSpeed(windSpeed); 

        super.deviceType = DeviceType.WIND_SENSOR; 

    } 

 

    public double getWindSpeed() { 

        return windSpeed.get(); 

    } 

 

 

    public void setWindSpeed(double windSpeed) { 

        try { 

            if (windSpeed < 0) { 

                throw new IllegalArgumentException("Скорость вітру не може бути 

негативною."); 

            } 

            this.windSpeed.set(windSpeed); 

        }catch (Exception e){ 

            System.out.println(e); 

        } 

 

    } 

 

    @Override 

    public String toString() { 

        return "WindSensor{" + 

                "deviceId=" + getSensorId() + 

                ", windSpeed=" + getWindSpeed() + 

                ", deviceType=" + deviceType + 

                '}'; 

    } 

     

    public void updateSensorData(double newWindSpeed) { 

        setWindSpeed(newWindSpeed); 

    } 

 

} 

 

package org.example.factory; 

 

import org.example.entity.*; 

 

 

import java.util.Optional; 

import java.util.logging.Level; 

import java.util.logging.Logger; 
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public class DeviceFactory { 

    public static Optional<Device> getDevice(DeviceType measurement){ 

        Device device = null; 

        switch (measurement){ 

            case DeviceType.CURRENT_LINE_SENSOR: 

                device = new CurrentLineSensor(); 

                break; 

            case DeviceType.TRANSPORTER: 

                device = new Transformer(); 

                break; 

            case GENERATOR: 

                device = new Generator(); 

                break; 

            case SWITCH_BOARD: 

                device = new SwitchBoard(); 

                break; 

            default: 

                Logger.getLogger(DeviceFactory.class.getName()).log(Level.SEVERE, 

"error sensors factory"); 

        } 

        return Optional.ofNullable(device); 

    } 

} 

 

 

package org.example.factory; 

 

import org.example.service.postgres.RuleDataRepository; 

 

public class RuleDataRepositoryFactory { 

    public static RuleDataRepository getInstance() { 

        return new RuleDataRepository(); 

    } 

} 

 

package org.example.factory; 

 

import org.example.service.postgres.TopicRepository; 

 

public class TopicRepositoryFactory { 

    public static TopicRepository getInstance() { 

        return new TopicRepository(); 

    } 

} 

 

package org.example.rule.entity; 

 

import com.fasterxml.jackson.databind.annotation.JsonDeserialize; 

import lombok.Data; 

import lombok.ToString; 

import org.example.rule.serializer.TargetObjectDeserializer; 

 

import java.lang.reflect.Field; 

import java.lang.reflect.Method; 

import java.util.NoSuchElementException; 

 

 

@ToString 
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@Data 

public class Action { 

    @JsonDeserialize(using = TargetObjectDeserializer.class) 

    private Object targetObject; 

    private String fieldName; 

    private Expression expression; 

 

 

    public Action() { 

    } 

 

    public Action(Object targetObject, String fieldName, Expression expression) { 

        this.targetObject = targetObject; 

        this.fieldName = fieldName; 

        this.expression = expression; 

    } 

 

} 

 

package org.example.rule.entity; 

 

import com.fasterxml.jackson.databind.annotation.JsonDeserialize; 

import lombok.Data; 

import lombok.ToString; 

import org.example.rule.serializer.TargetObjectDeserializer; 

 

import java.lang.reflect.Method; 

import java.util.Objects; 

 

@ToString 

@Data 

public class Condition { 

    @JsonDeserialize(using = TargetObjectDeserializer.class) 

    private Object targetObject; 

    private String fieldName; 

    private String operator; 

    private Object value; 

 

 

    public Condition() { 

    } 

 

    public Condition(Object targetObject, String fieldName, String operator, 

Object value) { 

        this.targetObject = targetObject; 

        this.fieldName = fieldName; 

        this.operator = operator; 

        this.value = value; 

    } 

 

    public boolean evaluate() throws Exception { 

        Object fieldValue = getFieldValue(); 

        return compareValues(fieldValue); 

    } 

 

    private Object getFieldValue() throws Exception { 

        Method field = targetObject.getClass().getDeclaredMethod(fieldName); 

        field.setAccessible(true); 

        return field.invoke(targetObject); 

    } 

 

    private boolean compareValues(Object fieldValue) { 

        value = convertValueToFieldType(fieldValue, value); 
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        switch (operator) { 

            case "==": 

                return isEqual(fieldValue, value); 

            case "!=": 

                return isNotEqual(fieldValue, value); 

            case ">": 

                return isGreaterThan(fieldValue, value); 

            case "<": 

                return isLessThan(fieldValue, value); 

            default: 

                throw new IllegalArgumentException("Unsupported operator: " + 

operator); 

        } 

    } 

 

    private Object convertValueToFieldType(Object fieldValue, Object rawValue) { 

        if (fieldValue == null || rawValue == null) { 

            return rawValue; 

        } 

        Class<?> fieldClass = fieldValue.getClass(); 

        if (fieldClass.equals(Double.class)) { 

            return Double.parseDouble(rawValue.toString()); 

        } else if (fieldClass.equals(Integer.class)) { 

            return Integer.parseInt(rawValue.toString()); 

        } else if (fieldClass.equals(Boolean.class)) { 

            return Boolean.parseBoolean(rawValue.toString()); 

        } else if (fieldClass.equals(String.class)) { 

            return rawValue.toString(); 

        } else { 

            throw new IllegalArgumentException("Unsupported field type: " + 

fieldClass); 

        } 

    } 

     

    private boolean isEqual(Object fieldValue, Object comparisonValue) { 

        return fieldValue.equals(comparisonValue); 

    } 

     

    private boolean isNotEqual(Object fieldValue, Object comparisonValue) { 

        return !fieldValue.equals(comparisonValue); 

    } 

     

    private boolean isGreaterThan(Object fieldValue, Object comparisonValue) { 

        if (!(fieldValue instanceof Comparable)) { 

            throw new IllegalArgumentException("Field value is not comparable: " + 

fieldValue); 

        } 

        return ((Comparable<Object>) fieldValue).compareTo(comparisonValue) > 0; 

    } 

     

    private boolean isLessThan(Object fieldValue, Object comparisonValue) { 

        if (!(fieldValue instanceof Comparable)) { 

            throw new IllegalArgumentException("Field value is not comparable: " + 

fieldValue); 

        } 

        return ((Comparable<Object>) fieldValue).compareTo(comparisonValue) < 0; 

    } 

 

    @Override 

    public boolean equals(Object o) { 

        if (this == o) return true; 

        if (o == null || getClass() != o.getClass()) return false; 

        Condition condition = (Condition) o; 

        return Objects.equals(targetObject, condition.targetObject) && 
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Objects.equals(fieldName, condition.fieldName) && Objects.equals(operator, 

condition.operator) && Objects.equals(value, condition.value); 

    } 

 

    @Override 

    public int hashCode() { 

        return Objects.hash(targetObject, fieldName, operator, value); 

    } 

 

 

} 

 

package org.example.rule.entity; 

 

import lombok.Data; 

import lombok.Getter; 

import lombok.ToString; 

 

import java.util.Objects; 

 

@Data 

@ToString 

public class ConditionWithOperator { 

    private Expression condition; 

    private String logicalOperator; 

 

    public ConditionWithOperator() { 

    } 

 

    public ConditionWithOperator(Expression condition, String logicalOperator) { 

        this.condition = condition; 

        this.logicalOperator = logicalOperator; 

    } 

 

    @Override 

    public boolean equals(Object o) { 

        if (this == o) return true; 

        if (o == null || getClass() != o.getClass()) return false; 

        ConditionWithOperator that = (ConditionWithOperator) o; 

        return Objects.equals(condition, that.condition) && 

Objects.equals(logicalOperator, that.logicalOperator); 

    } 

 

    @Override 

    public int hashCode() { 

        return Objects.hash(condition, logicalOperator); 

    } 

} 

 

package org.example.rule.entity; 

 

import com.fasterxml.jackson.databind.annotation.JsonDeserialize; 

import lombok.Data; 

 

import lombok.ToString; 

import org.example.client.service.PrimitiveParser; 

import org.example.entity.Device; 

import org.example.rule.serializer.TargetObjectDeserializer; 

import org.example.service.inflexdb.InflexDBRepository; 

 

import java.lang.reflect.InvocationTargetException; 

import java.lang.reflect.Method; 
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import java.util.Optional; 

 

 

@Data 

@ToString 

public class Expression { 

 

    @JsonDeserialize(using = TargetObjectDeserializer.class) 

    private Object targetObject; 

    private String methodName; 

    private String operator; 

    private Expression leftOperand; 

    private Expression rightOperand; 

    private boolean isGrouped; 

 

    public Expression() { 

    } 

 

    public Expression(Object targetObject) { 

        this.targetObject = targetObject; 

        this.isGrouped = false; 

        if (targetObject instanceof  Device) updateDevice(targetObject); 

    } 

 

    public Expression(Object targetObject, String methodName) { 

        this.targetObject = targetObject; 

        this.methodName = methodName; 

        this.isGrouped = false; 

        if (targetObject instanceof  Device) updateDevice(targetObject); 

    } 

 

    public void updateDevice(Object targetObject){ 

        Device device = (Device) targetObject; 

        InflexDBRepository inflexDBRepository = new InflexDBRepository(); 

        Optional<Device> newDevice = 

inflexDBRepository.getDeviceById(device.getDeviceType(), device.getSensorId()); 

        newDevice.ifPresent(value -> this.targetObject = value); 

    } 

 

    public Expression(Expression groupedExpression) { 

        this.leftOperand = groupedExpression; 

        this.isGrouped = true; 

    } 

 

    public Expression(Expression leftOperand, String operator, Expression 

rightOperand) { 

        this.leftOperand = leftOperand; 

        this.operator = operator; 

        this.rightOperand = rightOperand; 

        this.isGrouped = false; 

    } 

 

    public Object getTargetObject() { 

        if (targetObject instanceof  Device) updateDevice(targetObject); 

        return targetObject; 

    } 

 

    public void setTargetObject(Object targetObject) { 

        this.targetObject = targetObject; 

        if (targetObject instanceof  Device) updateDevice(targetObject); 

    } 

 

    public Object evaluate() { 

        if (isGrouped) { 
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            return evaluateGroupedExpression(); 

        } 

 

        if (isExpressionWithOperand()) { 

            Object leftValue = leftOperand.evaluate(); 

            Object rightValue = rightOperand.evaluate(); 

            return performOperation(leftValue, rightValue); 

        } 

 

        return getFieldValue(); 

    } 

 

    private boolean isExpressionWithOperand() { 

        return leftOperand != null && rightOperand != null; 

    } 

 

    private Object evaluateGroupedExpression()  { 

        if (isExpressionWithOperand()) { 

            Object leftValue = leftOperand.evaluate(); 

            Object rightValue = rightOperand.evaluate(); 

            return performOperation(leftValue, rightValue); 

        } 

        return getFieldValue(); 

    } 

 

    private Object getFieldValue(){ 

        if (targetObject == null) { 

            throw new IllegalArgumentException("Target object or method name is 

missing"); 

        } 

        if (methodName == null) { 

            return targetObject; 

        } 

        if (targetObject instanceof Device device){ 

            InflexDBRepository inflexDBRepository = new InflexDBRepository(); 

            Optional<Device> newData = 

inflexDBRepository.getDeviceById(device.getDeviceType(),device.getSensorId()); 

            newData.ifPresent(value -> targetObject = value); 

        } 

        Method field = null; 

        try { 

            field = targetObject.getClass().getDeclaredMethod(methodName); 

            field.setAccessible(true); 

            return field.invoke(targetObject); 

        } 

 

        catch (NoSuchMethodException | IllegalAccessException | 

InvocationTargetException e) { 

            throw new RuntimeException(e); 

        } 

    } 

    private Object performOperation(Object leftValue, Object rightValue) { 

        PrimitiveParser parser = new PrimitiveParser(); 

        leftValue = parser.parse(leftValue); 

        rightValue = parser.parse(rightValue); 

 

        if (leftValue instanceof Boolean && rightValue instanceof Boolean) { 

            boolean left = (Boolean) leftValue; 

            boolean right = (Boolean) rightValue; 

 

            switch (operator) { 

                case "&&": 

                    return left && right; 

                case "||": 
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                    return left || right; 

                case "==": 

                    return left == right; 

                case "!=": 

                    return left != right; 

                default: 

                    throw new IllegalArgumentException("Unsupported operator for 

boolean values: " + operator); 

            } 

        } else if (leftValue instanceof Number && rightValue instanceof Number) { 

            switch (operator) { 

                case "+": 

                    return ((Number) leftValue).doubleValue() + ((Number) 

rightValue).doubleValue(); 

                case "-": 

                    return ((Number) leftValue).doubleValue() - ((Number) 

rightValue).doubleValue(); 

                case "*": 

                    return ((Number) leftValue).doubleValue() * ((Number) 

rightValue).doubleValue(); 

                case "/": 

                    if (((Number) rightValue).doubleValue() == 0) { 

                        throw new ArithmeticException("Cannot divide by zero"); 

                    } 

                    return ((Number) leftValue).doubleValue() / ((Number) 

rightValue).doubleValue(); 

                case "==": 

                    return leftValue.equals(rightValue); 

                case "!=": 

                    return !leftValue.equals(rightValue); 

                case ">": 

                    return ((Comparable<Object>) leftValue).compareTo(rightValue) 

> 0; 

                case "<": 

                    return ((Comparable<Object>) leftValue).compareTo(rightValue) 

< 0; 

                default: 

                    throw new IllegalArgumentException("Unsupported operator: " + 

operator); 

            } 

        } else { 

            throw new IllegalArgumentException("Operands must be numbers, 

booleans, or objects with comparable fields"); 

        } 

    } 

 

    private Object parseToBoolean(Object value) { 

        if (value instanceof Boolean) { 

            return value; 

        } else if (value instanceof String) { 

            String strValue = ((String) value).trim().toLowerCase(); 

            if ("true".equals(strValue)) { 

                return true; 

            } else if ("false".equals(strValue)) { 

                return false; 

            } 

        } else if (value instanceof Number) { 

            return ((Number) value).doubleValue() != 0; 

        } 

        return value; 

    } 
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} 

 

package org.example.rule.entity; 

 

import com.fasterxml.jackson.annotation.JsonIgnore; 

import lombok.Data; 

 

import java.time.LocalDateTime; 

import java.util.List; 

 

@Data 

public class Rule { 

    @JsonIgnore 

    private long id; 

    private String description; 

    private List<ConditionWithOperator> conditionsWithOperators; 

    private List<Action> actions; 

    @JsonIgnore 

    private LocalDateTime timeStamp; 

 

    public Rule() { 

    } 

 

    public Rule(List<ConditionWithOperator> conditionsWithOperators, List<Action> 

actions) { 

        this.conditionsWithOperators = conditionsWithOperators; 

        this.actions = actions; 

    } 

} 

 

package org.example.rule.executor; 

 

import org.example.rule.entity.Action; 

 

public interface ActionExecutor { 

    void execute(Action action); 

} 

 

package org.example.rule.executor; 

 

import org.example.entity.Device; 

import org.example.rule.entity.Action; 

 

public class ActionExecutorFactory { 

    public static ActionExecutor getInstance(Action action){ 

        return new DefaultActionExecutor(); 

    } 

} 

 

package org.example.rule.executor; 

 

import java.util.HashMap; 

import java.util.Map; 

 

public class ActionExecutorRegistry { 

    private static final Map<Class<?>, ActionExecutor> registry = new HashMap<>(); 

 

    public static void registerExecutor(Class<?> clazz, ActionExecutor executor) { 
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        registry.put(clazz, executor); 

    } 

 

    public static ActionExecutor getExecutor(Class<?> clazz) { 

        return registry.get(clazz); 

    } 

} 

 

package org.example.rule.executor; 

 

import org.example.rule.entity.Action; 

 

public class CustomExecutorForSpecificObject implements ActionExecutor { 

    @Override 

    public void execute(Action action){ 

        System.out.println("Executing custom action for specific object: " + 

action.getTargetObject()); 

    } 

} 

 

package org.example.rule.executor; 

 

import org.example.entity.Device; 

import org.example.factory.DeviceFactory; 

import org.example.rule.entity.Action; 

import org.example.subscriber.service.mqtt.publisher.MQTTPublisher; 

import org.example.subscriber.service.mqtt.publisher.MQTTPublisherFactory; 

 

import java.lang.reflect.InvocationTargetException; 

import java.util.NoSuchElementException; 

import java.lang.reflect.Field; 

import java.lang.reflect.Method; 

import java.util.Random; 

 

 

public class DefaultActionExecutor implements ActionExecutor { 

    @Override 

    public void execute(Action action)  { 

//        System.out.println("ActionExecute"); 

        Object targetObject = action.getTargetObject(); 

        String fieldName = action.getFieldName(); 

        Object newValue = action.getExpression().evaluate(); 

        if (newValue instanceof Double number && number > 140){ 

            System.out.println(action); 

            System.out.println("newValue " + number); 

        } 

 

        Class<?> clazz = targetObject.getClass(); 

        try { 

            Field field = clazz.getDeclaredField(fieldName); 

            field.setAccessible(true); 

            field.set(targetObject, newValue); 

        } catch (NoSuchFieldException | IllegalAccessException e) { 

            Method method = getDeclaredMethod(clazz, fieldName); 

            method.setAccessible(true); 

            invoke(method, targetObject, newValue); 

        } 

        if (targetObject instanceof Device device){ 

            Random random = new Random(); 

            MQTTPublisher mqttPublisher = 

MQTTPublisherFactory.getPublisher(String.valueOf(random.nextInt())); 

            mqttPublisher.writeData(device); 
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        } 

    } 

 

    private void invoke(Method method, Object targetObject, Object newValue) { 

        try { 

            System.out.println(method); 

            System.out.println(targetObject); 

            System.out.println(newValue); 

            Class<?> parameterType = method.getParameterTypes()[0]; 

            Object convertedValue = 

convertValueToMethodParameterType(parameterType, newValue); 

            System.out.println(newValue); 

            method.invoke(targetObject, convertedValue); 

        } catch (IllegalAccessException | InvocationTargetException ex) { 

            throw new RuntimeException(ex); 

        } 

    } 

 

    private Object convertValueToMethodParameterType(Class<?> parameterType, 

Object newValue) { 

        if (newValue == null) { 

            return null; 

        } 

 

        if (parameterType.equals(String.class)) { 

            return newValue.toString();   

        } else if (parameterType.equals(Double.class)) { 

            return Double.valueOf(newValue.toString()); 

        } else if (parameterType.equals(Integer.class)) { 

            return Integer.valueOf(newValue.toString()); 

        } else if (parameterType.equals(Boolean.class)) { 

            return Boolean.valueOf(newValue.toString()); 

        } else { 

            return newValue; 

        } 

    } 

 

 

    private Method getDeclaredMethod(Class<?> clazz, String fieldName) { 

        for (Method method : clazz.getDeclaredMethods()) { 

            if (method.getName().equals(fieldName)) { 

                return method; 

            } 

        } 

        throw new NoSuchElementException("Метод з іменем '" + fieldName + "' не 

знайдено у классі " + clazz.getName()); 

    } 

} 

 

 

package org.example.rule.executor; 

 

import org.example.rule.entity.*; 

 

import java.util.List; 

import java.util.NoSuchElementException; 

 

public class RuleExecutor { 

    private final Rule rule; 

 

    public RuleExecutor(Rule rule) { 

        this.rule = rule; 



212 

    } 

 

    public void execute() { 

        List<Action> actions = rule.getActions(); 

        if (conditionsMet(0, true)) { 

            System.out.println(rule.getDescription()); 

            for (Action action : actions) { 

                performAction(action); 

            } 

        } else { 

        } 

    } 

 

    private boolean conditionsMet(int index, boolean accumulatedResult) { 

        List<ConditionWithOperator> conditionsWithOperators = 

rule.getConditionsWithOperators(); 

        if (index >= conditionsWithOperators.size()) { 

            return accumulatedResult; 

        } 

 

        ConditionWithOperator current = conditionsWithOperators.get(index); 

        boolean conditionResult = evaluateCondition(current.getCondition()); 

 

        String logicalOperator = current.getLogicalOperator(); 

        boolean newResult; 

 

 

        if ("AND".equalsIgnoreCase(logicalOperator)) { 

            newResult = accumulatedResult && conditionResult; 

        } else if ("OR".equalsIgnoreCase(logicalOperator)) { 

            newResult = accumulatedResult || conditionResult; 

        } else { 

            throw new IllegalStateException("Невідомий логічний оператор: " + 

logicalOperator); 

        } 

 

        return conditionsMet(index + 1, newResult); 

    } 

 

    private boolean evaluateCondition(Expression condition) { 

        try { 

            Object object = condition.evaluate(); 

            return (Boolean) object ; 

        }catch (Exception e){ 

            throw new NoSuchElementException(e); 

        } 

 

    } 

 

    private void performAction(Action action) { 

        ActionExecutor actionExecutor = new DefaultActionExecutor(); 

        actionExecutor.execute(action); 

    } 

} 

 

package org.example.rule.executor; 

 

import org.example.rule.entity.Rule; 

import org.example.service.RuleService; 

 

public class RuleExecutorThread extends Thread{ 

 

    private Rule rule; 
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    public RuleExecutorThread(Rule rule) { 

        this.rule = rule; 

    } 

 

 

    @Override 

    public void run() { 

        while (true){ 

            RuleExecutor ruleExecutor = new RuleExecutor(rule); 

            ruleExecutor.execute(); 

            try { 

                Thread.sleep(3000); 

            } catch (InterruptedException e) { 

                throw new RuntimeException(e); 

            } 

            RuleService ruleService =new RuleService(); 

//            System.out.println(rule); 

            rule = ruleService.getRuleDataById(rule.getId()); 

        } 

 

    } 

} 

 

package org.example.rule.serializer; 

 

import com.fasterxml.jackson.core.JsonProcessingException; 

import com.fasterxml.jackson.databind.ObjectMapper; 

import org.example.rule.entity.Rule; 

 

public class RuleDeserializer { 

 

    public Rule deserialize(String ruleSerialized) { 

        ObjectMapper objectMapper = new ObjectMapper(); 

        try { 

            return objectMapper.readValue(ruleSerialized, Rule.class); 

        } catch (JsonProcessingException e) { 

            throw new RuntimeException(e); 

        } 

    } 

 

} 

 

 

package org.example.rule.serializer; 

 

import com.fasterxml.jackson.core.JsonProcessingException; 

import com.fasterxml.jackson.databind.ObjectMapper; 

import org.example.rule.entity.Rule; 

 

public class RuleSerializer { 

    public String serializeRule(Rule rule){ 

        ObjectMapper objectMapper = new ObjectMapper(); 

        try { 

            return objectMapper.writeValueAsString(rule); 

        } catch (JsonProcessingException e) { 

            throw new RuntimeException(e); 

        } 

    } 

} 
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package org.example.rule.serializer; 

 

import com.fasterxml.jackson.core.JsonParser; 

import com.fasterxml.jackson.databind.DeserializationContext; 

import com.fasterxml.jackson.databind.JsonDeserializer; 

import com.fasterxml.jackson.databind.JsonNode; 

import org.example.entity.*; 

import org.example.factory.DeviceFactory; 

import org.example.subscriber.service.mqtt.publisher.MQTTPublisher; 

import org.example.subscriber.service.mqtt.publisher.MQTTPublisherFactory; 

import org.jetbrains.annotations.NotNull; 

 

import java.io.IOException; 

import java.util.LinkedHashMap; 

 

public class TargetObjectDeserializer extends JsonDeserializer<Object> { 

    @Override 

    public Object deserialize(JsonParser parser, DeserializationContext context) 

throws IOException { 

        JsonNode node = parser.getCodec().readTree(parser); 

 

 

        if (node.isNumber()) { 

            return node.numberValue(); 

        } else if (node.isTextual()) { 

            return node.textValue(); 

        } else if (node.isBoolean()) { 

            return node.booleanValue(); 

        } 

 

        if (isGenerator(node)) { 

            return getGenerator(node); 

        } else if (isCurrentSensor(node)) { 

            return getCurrentLineSensor(node); 

        } else if (isTransformer(node)) { 

            return getTransformer(node); 

        } else if (isSwitchBoard(node)) { 

            return getSwitchBoard(node); 

        } else if (isMQTTPublisher(node)) { 

            return getMqttPublisher(node); 

        } else if (isWindSpeed(node)) { 

            return getWindSensor(node); 

        } else { 

            return parser.getCodec().treeToValue(node, LinkedHashMap.class); 

        } 

    } 

 

    private boolean isSwitchBoard(JsonNode node) { 

        return node.has("sensorId") && 

                node.has("current"); 

    } 

 

    private Object getSwitchBoard(JsonNode node) { 

        String sensorId = getStringField(node, "sensorId"); 

        Double current = getDoubleField(node, "current"); 

        return new SwitchBoard(sensorId, current); 

    } 

 

    private boolean isGenerator(JsonNode node) { 

        return node.has("sensorId") && 

                node.has("voltage") && 

                node.has("current") && 

                node.has("isWorking"); 

    } 
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    private Object getGenerator(JsonNode node) { 

        String sensorId = getStringField(node, "sensorId"); 

        Double voltage = getDoubleField(node, "voltage"); 

        Double current = getDoubleField(node, "current"); 

        boolean isWorking = getBooleanField(node, "isWorking"); 

        return new Generator(sensorId, voltage, current, isWorking); 

    } 

 

    private boolean isCurrentSensor(JsonNode node) { 

        return node.has("sensorId") && 

                node.has("voltage") && 

                node.has("current"); 

    } 

 

    private @NotNull CurrentLineSensor getCurrentLineSensor(JsonNode node) { 

        String sensorId = getStringField(node, "sensorId"); 

        Double voltage = getDoubleField(node, "voltage"); 

        Double current = getDoubleField(node, "current"); 

        return new CurrentLineSensor(sensorId, voltage, current); 

    } 

 

    private boolean isTransformer(JsonNode node) { 

        return node.has("sensorId") && 

                node.has("turnsRation"); 

    } 

 

    private @NotNull Transformer getTransformer(JsonNode node) { 

        String sensorId = getStringField(node, "sensorId"); 

        Double turnsRatio = getDoubleField(node, "turnsRation"); 

        Transformer transformer = (Transformer) 

DeviceFactory.getDevice(DeviceType.TRANSPORTER).get(); 

        transformer.setSensorId(sensorId); 

        transformer.setTurnsRation(turnsRatio); 

        return transformer; 

    } 

 

    private boolean isMQTTPublisher(JsonNode node) { 

        return node.has("clientId"); 

    } 

 

    private @NotNull MQTTPublisher getMqttPublisher(JsonNode node) { 

        return MQTTPublisherFactory.getPublisher(getStringField(node, 

"clientId")); 

    } 

 

    private boolean isWindSpeed(JsonNode node) { 

        return node.has("windSpeed"); 

    } 

 

    private Object getWindSensor(JsonNode node) { 

        String sensorId = getStringField(node, "sensorId"); 

        Double windSpeed = getDoubleField(node, "windSpeed"); 

        WindSensor windSensor = new WindSensor(windSpeed); 

        windSensor.setSensorId(sensorId); 

        return windSensor; 

    } 

 

    private @NotNull Double getDoubleField(JsonNode node, String doubleFieldName) 

{ 

        return Double.valueOf(getStringField(node, doubleFieldName)); 

    } 

 

    private boolean getBooleanField(JsonNode node, String booleanFieldName) { 
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        return Boolean.parseBoolean(getStringField(node, booleanFieldName)); 

    } 

 

    private String getStringField(JsonNode node, String sensorId) { 

        return String.valueOf(node.get(sensorId)).replace("\"", ""); 

    } 

 

} 

 

package org.example.rule; 

 

import org.example.client.controllers.ActionController; 

import org.example.client.controllers.ConditionalController; 

import org.example.client.ruleparser.UiActionsExtractor; 

import org.example.client.ruleparser.UiConditionsExtractor; 

import org.example.rule.entity.Action; 

import org.example.rule.entity.ConditionWithOperator; 

import org.example.rule.entity.Rule; 

 

import java.util.ArrayList; 

import java.util.List; 

 

public class RuleBuilder { 

    private List<ConditionWithOperator> conditionsWithOperators = new 

ArrayList<>(); 

    private List<Action> actions = new ArrayList<>(); 

 

    public RuleBuilder addCondition(ConditionWithOperator conditionWithOperator) { 

        if (conditionsWithOperators.isEmpty() && 

!"AND".equalsIgnoreCase(conditionWithOperator.getLogicalOperator())) { 

            throw new IllegalStateException("Перша умова має починатися з 

оператора 'AND'."); 

        } 

        conditionsWithOperators.add(conditionWithOperator); 

        return this; 

    } 

     

    public RuleBuilder addAction(Action action) { 

        System.out.println("Додавання дії: об'єкт =" + action.getTargetObject() + 

", поле=" + action.getFieldName() + ", значення=" + 

action.getExpression().evaluate()); 

        actions.add(action); 

        return this; 

    } 

 

    public Rule build() { 

        System.out.println("Побудова правила з" + conditionsWithOperators.size() + 

" умови та " + actions.size() + " діями."); 

        return new Rule(conditionsWithOperators, actions); 

    } 

 

    public RuleBuilder fromUi(ConditionalController conditionalControllers, 

List<ActionController> actionControllers) { 

        List<ConditionWithOperator> conditionsFromUi = 

getConditionsFromUi(conditionalControllers); 

        System.out.println("conditionsFromUi " +conditionsFromUi); 

        List<Action> actionsFromUi = getActionsFromUi(actionControllers); 

        conditionsFromUi.forEach(this::addCondition); 

        actionsFromUi.forEach(this::addAction); 

        return this; 

    } 

 

    private List<Action> getActionsFromUi(List<ActionController> actionsContainer) 
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{ 

        UiActionsExtractor uiActionsExtractor = new UiActionsExtractor(); 

        return uiActionsExtractor.extractActions(actionsContainer); 

    } 

 

    private List<ConditionWithOperator> getConditionsFromUi(ConditionalController 

conditionsContainer) { 

        UiConditionsExtractor uiConditionsExtractor = new UiConditionsExtractor(); 

        return new 

ArrayList<>(uiConditionsExtractor.extractConditions(conditionsContainer)); 

    } 

 

 

 

} 

 

package org.example.service.hibernate; 

 

import javax.persistence.EntityManager; 

import javax.persistence.EntityManagerFactory; 

import javax.persistence.Persistence; 

 

public class EntityManagerUtil { 

    private static final EntityManagerFactory emf = 

Persistence.createEntityManagerFactory("my-persistence-unit"); 

    private static final ThreadLocal<EntityManager> threadLocal = new 

ThreadLocal<>(); 

 

    public static EntityManager getEntityManager() { 

        EntityManager em = threadLocal.get(); 

        if (em == null || !em.isOpen()) { 

            em = emf.createEntityManager(); 

            threadLocal.set(em); 

        } 

        em.clear(); 

        return em; 

    } 

 

    public static void closeEntityManager() { 

        EntityManager em = threadLocal.get(); 

        if (em != null) { 

            em.close(); 

            threadLocal.remove(); 

        } 

    } 

 

    public static void closeEntityManagerFactory() { 

        if (emf.isOpen()) { 

            emf.close(); 

        } 

    } 

} 

 

 

package org.example.service.hibernate; 

 

import lombok.Getter; 

import org.hibernate.Session; 

import org.hibernate.SessionFactory; 

import org.hibernate.cfg.Configuration; 
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public class HibernateUtil { 

    @Getter 

    private static final SessionFactory sessionFactory = buildSessionFactory(); 

    private static final ThreadLocal<Session> threadLocal = new ThreadLocal<>(); 

 

    private static SessionFactory buildSessionFactory() { 

        try { 

            return new Configuration().configure("в.xml").buildSessionFactory(); 

        } catch (Throwable ex) { 

            throw new ExceptionInInitializerError(ex); 

        } 

    } 

 

    public static Session getSession() { 

        Session session = threadLocal.get(); 

        if (session == null || !session.isOpen()) { 

            session = sessionFactory.openSession(); 

            threadLocal.set(session); 

 

        } 

        return session; 

    } 

 

    public static void closeSession() { 

        Session session = threadLocal.get(); 

        if (session != null) { 

            session.close(); 

            threadLocal.remove(); 

        } 

    } 

 

} 

 

package org.example.service.inflexdb; 

 

import org.example.entity.Device; 

import org.example.utlity.ClassMethodService; 

 

import java.lang.reflect.Method; 

 

public class DeviceHandler { 

 

    public static void handleField(Device device, String field, Object value) { 

        try { 

            ClassMethodService classMethodService = new ClassMethodService(); 

            String titleSetterMethod = 

classMethodService.getSetterTitleByField(field); 

            Class<? extends Device> deviceClass = device.getClass(); 

            Method setterMethod = classMethodService.getMethod(deviceClass, 

titleSetterMethod); 

            setterMethod.invoke(device, value); 

        } catch (Exception e) { 

            System.err.println("Помилка при обробці поля " + field + ": " + 

e.getMessage()); 

        } 

    } 

 

 

} 
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package org.example.service.inflexdb; 

 

import com.influxdb.client.InfluxDBClient; 

 

import com.influxdb.client.InfluxDBClientFactory; 

import com.influxdb.client.QueryApi; 

import com.influxdb.client.WriteApiBlocking; 

import com.influxdb.client.domain.WritePrecision; 

import com.influxdb.query.FluxRecord; 

import com.influxdb.query.FluxTable; 

import org.example.entity.Device; 

import org.example.entity.DeviceType; 

import org.jetbrains.annotations.Nullable; 

 

import java.util.HashMap; 

import java.util.List; 

import java.util.Map; 

import java.util.Optional; 

 

 

public class InflexDBRepository { 

    private final String URL = "http://localhost:8086"; 

    private final String TOKEN = "UzGyKeMA-1Vy1mMNGWjdQSCbIi4MUzfdSlO0J2iVBCqXH-

LJOI6pn5MYN9Nh1hAzKTaArKIAz3B3A_9Ce9iePQ=="; 

    private final String ORG = "nure"; 

    private final String BUCKET = "eecsystem"; 

    private final InfluxDBClient CLIENT = InfluxDBClientFactory.create(URL, 

TOKEN.toCharArray(), ORG, BUCKET); 

    private final WriteApiBlocking WRITE_API = CLIENT.getWriteApiBlocking(); 

 

    public void writeData(Device device) { 

        String lineProtocol = device.toInfluxDBLineProtocol(); 

        WRITE_API.writeRecord(WritePrecision.S, lineProtocol); 

    } 

 

    public List<Device> getAllDevices() { 

        QueryApi queryApi = CLIENT.getQueryApi(); 

 

        String fluxQuery = getAllDeviceFluxQuery(); 

        List<FluxTable> tables = queryApi.query(fluxQuery); 

 

        Map<String, Device> deviceMap = new HashMap<>(); 

        for (FluxTable table : tables) { 

            for (FluxRecord record : table.getRecords()) { 

                String measurement = record.getMeasurement(); 

                String deviceId = (String) record.getValueByKey("device"); 

                String field = (String) record.getValueByKey("_field"); 

                Object value = record.getValueByKey("_value"); 

                String keyMap = String.format("%s/%s", measurement, deviceId); 

                Device device = deviceMap.get(keyMap); 

                device = getOrCreateDevice(device, measurement); 

                if (device != null) { 

                    device.setSensorId(deviceId); 

                    deviceMap.put(keyMap, device); 

                } 

                handleDevice(device, field, value, deviceId); 

            } 

        } 

        return deviceMap.values().stream().toList(); 

    } 

 

    private String getAllDeviceFluxQuery() { 

        QueryCreator queryCreator = new QueryCreator(); 

        return  queryCreator.getAllDeviceFluxQuery(BUCKET); 
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    } 

private String getDeviceByIdFluxQuery(String measurement, String deviceId) { 

        QueryCreator queryCreator = new QueryCreator(); 

        return  queryCreator.getDeviceByIdFluxQuery(BUCKET, measurement, 

deviceId); 

    } 

 

 

    private void handleDevice(Device device, String field, Object value, String 

deviceId) { 

        if (device != null) { 

            DeviceHandler.handleField(device, field, value); 

        } else { 

            System.err.println("Пристрій з deviceId " + deviceId + " не знайдено 

або не створено."); 

        } 

    } 

 

    private @Nullable Device getOrCreateDevice(Device device, String measurement) 

{ 

        if (device == null) { 

            DeviceType deviceType = DeviceType.fromType(measurement); 

            if (deviceType != null) { 

                device = deviceType.createDevice(); 

            } 

        } 

        return device; 

    } 

 

    public Optional<Device> getDeviceById(DeviceType deviceType, String sensorId) 

{ 

        QueryApi queryApi = CLIENT.getQueryApi(); 

        String fluxQuery = getDeviceByIdFluxQuery(deviceType.getMeasurement(), 

sensorId); 

        List<FluxTable> tables = queryApi.query(fluxQuery); 

        Device device = null; 

 

        for (FluxTable table : tables) { 

            for (FluxRecord record : table.getRecords()) { 

                String recordMeasurement = record.getMeasurement(); 

                String recordDeviceId = (String) record.getValueByKey("device"); 

                String field = (String) record.getValueByKey("_field"); 

                Object value = record.getValueByKey("_value"); 

 

                 

                if (recordDeviceId.equals(sensorId)) { 

                    device = getOrCreateDevice(device, recordMeasurement); 

                    if (device != null) { 

                        device.setSensorId(recordDeviceId); 

                    } 

                    handleDevice(device, field, value, recordDeviceId); 

                } 

            } 

        } 

 

        return Optional.ofNullable(device); 

    } 

} 

 

package org.example.service.inflexdb; 

 

import org.example.entity.DeviceType; 

import org.jetbrains.annotations.NotNull; 
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import java.util.stream.Collectors; 

import java.util.stream.Stream; 

 

public class QueryCreator { 

    public @NotNull String getAllDeviceFluxQuery(String bucket) { 

        return String.format( 

                "from(bucket: \"%s\") " + 

                        "|> range(start: -30d) " + 

                        "|> filter(fn: (r) => %s) " + 

                        "|> last()", 

                bucket, 

                Stream.of(DeviceType.values()) 

                        .map(this::getMeasurement) 

                        .collect(Collectors.joining(" or ")) 

        ); 

    } 

 

 

    public @NotNull String getDeviceByIdFluxQuery(String bucket, String 

measurement, String deviceId ){ 

        return String.format("from(bucket: \"%s\") " + 

                "  |> range(start: -30d)" + 

                "  |> filter(fn: (r) => r[\"_measurement\"] == \"%s\")" + 

                "  |> filter(fn: (r) => r[\"device\"] == \"%s\")" + 

                "  |> last()", bucket, measurement, deviceId); 

    } 

 

    private @NotNull String getMeasurement(DeviceType deviceType) { 

        return String.format("r[\"_measurement\"] == \"%s\"", 

deviceType.getMeasurement()); 

    } 

} 

 

package org.example.service.inflexdb; 

 

public class ValueConverter { 

 

    public static Object convertValue(Object value, Class<?> targetType) { 

        if (value == null) { 

            return null; 

        } 

        if (targetType == Double.class || targetType == double.class) { 

            return ((Number) value).doubleValue(); 

        } else if (targetType == Integer.class || targetType == int.class) { 

            return ((Number) value).intValue(); 

        } else if (targetType == String.class) { 

            return value.toString(); 

        } 

        return value; 

    } 

} 

 

package org.example.service.postgres.entity; 

 

import lombok.Data; 

import lombok.Getter; 

import lombok.Setter; 

 

import javax.persistence.*; 

import java.time.LocalDateTime; 
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@Data 

@Entity 

public class RuleData { 

 

     

    @Id 

    @GeneratedValue(strategy = GenerationType.IDENTITY) 

    private Long id; 

    @Column(name = "description", columnDefinition = "text") 

    private String description; 

    @Column(name = "data", columnDefinition = "text", nullable = false) 

    private String data; 

 

    @Column(name = "created_at", nullable = false, updatable = false) 

    private LocalDateTime createdAt = LocalDateTime.now(); 

 

} 

 

package org.example.service.postgres; 

 

 

import org.example.service.hibernate.EntityManagerUtil; 

import org.example.service.postgres.entity.RuleData; 

 

import javax.persistence.*; 

import java.util.List; 

import java.util.function.Consumer; 

 

public class RuleDataRepository { 

 

    public void save(RuleData ruleData) { 

        executeInTransaction(em -> em.persist(ruleData)); 

    } 

 

    public RuleData getById(Long id) { 

        EntityManager em = EntityManagerUtil.getEntityManager(); 

        return em.find(RuleData.class, id); 

    } 

 

    public List<RuleData> getAll() { 

        EntityManager em = EntityManagerUtil.getEntityManager(); 

        return em.createQuery("SELECT r FROM RuleData r", 

RuleData.class).getResultList(); 

    } 

 

    public void update(RuleData ruleData) { 

        executeInTransaction(em -> em.merge(ruleData)); 

    } 

 

    public void delete(Long id) { 

        executeInTransaction(em -> { 

            RuleData ruleData = em.find(RuleData.class, id); 

            if (ruleData != null) { 

                em.remove(ruleData); 

            } 

        }); 

    } 

 

    private void executeInTransaction(Consumer<EntityManager> action) { 

        EntityManager em = EntityManagerUtil.getEntityManager(); 

        EntityTransaction transaction = em.getTransaction(); 

        try { 

            transaction.begin(); 
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            action.accept(em); 

            transaction.commit(); 

        } catch (Exception e) { 

            if (transaction.isActive()) { 

                transaction.rollback(); 

            } 

            System.err.println("Error: " + e.getMessage()); 

            e.printStackTrace(); 

            throw new RuntimeException("Transaction failed, rolled back", e); 

        } finally { 

            EntityManagerUtil.closeEntityManager(); 

        } 

    } 

} 

 

package org.example.service.postgres; 

 

import org.example.factory.RuleDataRepositoryFactory; 

import org.example.service.postgres.entity.RuleData; 

 

import java.util.List; 

 

public class RuleDataService { 

    RuleDataRepository ruleDataRepository; 

 

    public RuleDataService() { 

        this.ruleDataRepository = RuleDataRepositoryFactory.getInstance(); 

    } 

 

    public void saveRuleData(String jsonData) { 

        RuleData ruleData = new RuleData(); 

        ruleData.setData(jsonData); 

        ruleDataRepository.save(ruleData); 

    } 

 

    public RuleData getRuleDataById(Long id) { 

        return ruleDataRepository.getById(id); 

    } 

 

    public List<RuleData> getAllRuleData() { 

        return ruleDataRepository.getAll(); 

    } 

} 

 

package org.example.service.postgres; 

 

import org.example.entity.Topic; 

import org.example.service.hibernate.EntityManagerUtil; 

 

import javax.persistence.*; 

import java.time.Duration; 

import java.time.ZonedDateTime; 

import java.util.List; 

import java.util.function.Consumer; 

 

import javax.persistence.EntityManager; 

import javax.persistence.EntityTransaction; 

 

 

public class TopicRepository { 

 

    public void save(Topic topic) { 
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        executeInTransaction(em -> em.persist(topic)); 

    } 

 

    public Topic getById(Integer id) { 

        EntityManager em = EntityManagerUtil.getEntityManager(); 

        return em.find(Topic.class, id); 

    } 

 

    public List<Topic> getAll() { 

        EntityManager em = EntityManagerUtil.getEntityManager(); 

        return getAllTopicQuery(em) 

                .getResultList(); 

    } 

 

    private TypedQuery<Topic> getAllTopicQuery(EntityManager em) { 

        return em.createQuery("SELECT t FROM Topic t", Topic.class); 

    } 

 

    public void update(Topic topic) { 

        executeInTransaction(em -> em.merge(topic)); 

    } 

 

    public void delete(Integer id) { 

        executeInTransaction(em -> { 

            Topic topic = em.find(Topic.class, id); 

            if (topic != null) { 

                em.remove(topic); 

            } 

        }); 

    } 

 

    public void deleteByTitle(String title) { 

        executeInTransaction(em -> { 

            TypedQuery<Topic> query = getTopicByTitleQuery(em); 

            query.setParameter("title", title); 

            List<Topic> topics = query.getResultList(); 

 

            for (Topic topic : topics) { 

                em.remove(topic); 

            } 

        }); 

    } 

 

    private TypedQuery<Topic> getTopicByTitleQuery(EntityManager em) { 

        return em.createQuery( 

                "SELECT t FROM Topic t WHERE t.title = :title", Topic.class 

        ); 

    } 

 

    public void processTopic(Topic incomingTopic) { 

        executeInTransaction(em -> { 

            TypedQuery<Topic> query = getAllTopicQuery(em); 

            List<Topic> topics = query.getResultList(); 

 

            ZonedDateTime now = ZonedDateTime.now(); 

            proceedUpdateTopicList(incomingTopic, em, topics, now); 

 

            if (isTopicNotExist(incomingTopic, topics)) { 

                incomingTopic.setData(now.toInstant()); 

                em.persist(incomingTopic); 

            } 

        }); 

    } 
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    private void proceedUpdateTopicList(Topic incomingTopic, EntityManager em, 

List<Topic> topics, ZonedDateTime now) { 

        for (Topic topic : topics) { 

            if (isTooOld(topic, now)) { 

                em.remove(topic); 

            } else if (isTopicsEquels(incomingTopic, topic)) { 

                topic.setData(now.toInstant()); 

                em.merge(topic); 

            } 

        } 

    } 

 

    private boolean isTopicNotExist(Topic incomingTopic, List<Topic> topics) { 

        return topics.stream().noneMatch(t -> isTopicsEquels(incomingTopic, t)); 

    } 

 

    private boolean isTopicsEquels(Topic incomingTopic, Topic topic) { 

        return topic.getTitle().equals(incomingTopic.getTitle()); 

    } 

 

    private boolean isTooOld(Topic topic, ZonedDateTime now) { 

        return Duration.between(topic.getData(), now).toSeconds() > 30; 

    } 

 

    private void executeInTransaction(Consumer<EntityManager> action) { 

        EntityManager em = EntityManagerUtil.getEntityManager(); 

        EntityTransaction transaction = em.getTransaction(); 

        try { 

            transaction.begin(); 

            action.accept(em); 

            transaction.commit(); 

        } catch (Exception e) { 

            if (transaction.isActive()) { 

                transaction.rollback(); 

            } 

            throw new RuntimeException("Transaction failed, rolled back", e); 

        } finally { 

            EntityManagerUtil.closeEntityManager(); 

        } 

    } 

} 

 

package org.example.service; 

 

import org.example.entity.Device; 

import org.example.entity.DeviceType; 

import org.example.utlity.ClassMethodService; 

import org.jetbrains.annotations.NotNull; 

 

import java.lang.reflect.Field; 

import java.lang.reflect.Method; 

import java.lang.reflect.InvocationTargetException; 

import java.util.Optional; 

 

public class DeviceUpdater { 

 

    private final InflexDBService inflexDBService= new InflexDBService(); 

    private final ClassMethodService classMethodService = new 

ClassMethodService();; 

 

 

    public void updateDevice(Device targetDevice, DeviceType deviceType, String 
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sensorId) { 

        System.out.printf("%s %s\n",deviceType, sensorId); 

        Optional<Device> newDeviceOptional = 

inflexDBService.getDeviceById(deviceType, sensorId); 

 

        if (newDeviceOptional.isPresent()) { 

            Device newDevice = newDeviceOptional.get(); 

            Field[] fields = getFields(newDevice); 

 

            for (Field field : fields) { 

                Method getter = getGetterNewDevice(field, newDevice); 

                Method setter = getSetterOldDevice(targetDevice, field); 

 

                if (isMethodsNotNull(getter, setter)) { 

                    System.out.println("Getter or setter not found for field: " + 

field.getName()); 

                    continue; 

                } 

 

                Object value = getNewValue(getter, newDevice); 

                updateField(targetDevice, field, setter, value); 

            } 

        } else { 

            System.out.println("Can't update device - new device is null"); 

        } 

    } 

 

    private Field [] getFields(Device newDevice) { 

        Class<?> clazz = newDevice.getClass(); 

        return clazz.getDeclaredFields(); 

    } 

 

    private Method getGetterNewDevice(Field field, Device newDevice) { 

        return classMethodService.getGetterMethodByFieldName(field.getName(), 

newDevice.getClass()); 

    } 

 

    private Method getSetterOldDevice(Device targetDevice, Field field) { 

        return classMethodService.getSetterMethodByField(field.getName(), 

targetDevice.getClass()); 

    } 

 

    private Object getNewValue(Method getter, Device newDevice) { 

        try { 

            return getter.invoke(newDevice); 

        } catch (IllegalAccessException | InvocationTargetException e) { 

            throw new RuntimeException(e); 

        } 

    } 

 

    private boolean isMethodsNotNull(Method getter, Method setter) { 

        return getter == null || setter == null; 

    } 

 

    private void updateField(Device targetDevice, Field field, Method setter, 

Object value) { 

        try { 

            setter.invoke(targetDevice, value); 

        } catch (IllegalAccessException | InvocationTargetException e) { 

            throw new RuntimeException("Error updating field: " + field.getName(), 

e); 

        } 

    } 

} 
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package org.example.service; 

 

import org.example.entity.Device; 

import org.example.entity.DeviceType; 

import org.example.service.inflexdb.InflexDBRepository; 

 

import java.util.List; 

import java.util.Optional; 

 

public class InflexDBService{ 

 

    private final InflexDBRepository inflexDBRepository; 

 

    public InflexDBService() { 

        this.inflexDBRepository = new InflexDBRepository(); 

    } 

 

    public void writeData(Device device) { 

       inflexDBRepository.writeData(device); 

    } 

 

    public Optional<Device> getDeviceById(DeviceType deviceType, String deviceId){ 

        return inflexDBRepository.getDeviceById(deviceType, deviceId); 

    } 

 

    public List<Device> getAllDevices() { 

       return inflexDBRepository.getAllDevices(); 

    } 

 

} 

 

package org.example.service; 

 

import org.example.rule.entity.Rule; 

import org.example.rule.serializer.RuleDeserializer; 

import org.example.rule.serializer.RuleSerializer; 

import org.example.service.postgres.entity.RuleData; 

import org.example.service.postgres.RuleDataService; 

 

import java.util.List; 

 

public class RuleService { 

    RuleDataService ruleDataService; 

 

    public RuleService() { 

        this.ruleDataService = new RuleDataService(); 

    } 

 

    public void saveRule(Rule rule) { 

        RuleSerializer ruleSerializer = new RuleSerializer(); 

        String jsonData = ruleSerializer.serializeRule(rule); 

        ruleDataService.saveRuleData(jsonData); 

    } 

 

    public Rule getRuleDataById(Long id) { 

        RuleData ruleData = ruleDataService.getRuleDataById(id); 

        return getRuleByData(ruleData); 

    } 

 

    public Rule getRuleByData(RuleData ruleData) { 

        RuleDeserializer deserializer = new RuleDeserializer(); 
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        Rule rule = deserializer.deserialize(ruleData.getData()); 

        rule.setId(ruleData.getId()); 

        rule.setDescription(ruleData.getDescription()); 

        rule.setTimeStamp(ruleData.getCreatedAt()); 

        return rule; 

    } 

 

    public List<Rule> getAllRule() { 

        List<RuleData> ruleData = ruleDataService.getAllRuleData(); 

        return ruleData.stream() 

                .map(this::getRuleByData) 

                .toList(); 

    } 

} 

 

package org.example.service; 

 

import org.example.entity.Topic; 

import org.example.factory.TopicRepositoryFactory; 

import org.example.service.postgres.TopicRepository; 

 

import java.util.List; 

 

public class TopicService { 

 

    private final TopicRepository topicRepository = 

TopicRepositoryFactory.getInstance(); 

 

    public void addTopic(Topic topic) { 

        topicRepository.save(topic); 

    } 

 

    public Topic getTopic(Integer id) { 

        return topicRepository.getById(id); 

    } 

 

    public List<Topic> getAllTopics() { 

        return topicRepository.getAll(); 

    } 

 

    public void updateTopic(Topic topic) { 

        topicRepository.update(topic); 

    } 

 

    public void deleteTopic(Integer id) { 

        topicRepository.delete(id); 

    } 

 

    public void deleteByTitle(String title){ 

        topicRepository.deleteByTitle(title); 

    } 

 

    public void subscribeTopic(String topic) { 

        Topic topicEntity = new Topic(); 

        topicEntity.setTitle(topic); 

        topicRepository.processTopic(topicEntity); 

    } 

} 

 package org.example.subscriber.parser; 

 

import org.example.entity.CurrentLineSensor; 

import org.example.entity.Device; 
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import org.example.subscriber.DeviceDataParser; 

 

import java.util.Map; 

 

public class CurrentLineDataParser extends DeviceDataParser { 

    @Override 

    protected void setDeviceSpecificData(Device device, Map<String, String> 

messageData) { 

        double current = Double.parseDouble(messageData.get("current")); 

        double voltage = Double.parseDouble(messageData.get("voltage")); 

        CurrentLineSensor currentLineSensor = (CurrentLineSensor) device; 

        currentLineSensor.setCurrent(current); 

        currentLineSensor.setVoltage(voltage); 

    } 

 

 

} 

 

package org.example.subscriber.parser; 

 

import org.example.entity.Device; 

import org.example.entity.Generator; 

import org.example.subscriber.DeviceDataParser; 

 

import java.util.Map; 

 

public class GeneratorDataParser extends DeviceDataParser { 

 

    @Override 

    protected void setDeviceSpecificData(Device device, Map<String, String> 

messageData) { 

        double voltage = Double.parseDouble(messageData.get("voltage")); 

        double current = Double.parseDouble(messageData.get("current")); 

        boolean isWorking = Boolean.parseBoolean(messageData.get("isWorking")); 

        Generator generator = (Generator) device; 

        generator.setVoltage(voltage); 

        generator.setCurrent(current); 

        generator.setIsWorking(isWorking); 

    } 

} 

 

package org.example.subscriber.parser; 

 

 

import org.example.entity.Device; 

import org.example.entity.SwitchBoard; 

import org.example.subscriber.DeviceDataParser; 

 

import java.util.Map; 

 

public class SwitchBoardParser extends DeviceDataParser { 

 

 

    @Override 

    protected void setDeviceSpecificData(Device device, Map<String, String> 

messageData) { 

        double current = Double.parseDouble(messageData.get("current")); 

        SwitchBoard switchBoard = (SwitchBoard) device; 

        switchBoard.setCurrent(current); 

    } 

} 
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package org.example.subscriber.parser; 

 

import org.example.entity.Device; 

import org.example.entity.Transformer; 

import org.example.subscriber.DeviceDataParser; 

 

import java.util.Map; 

 

public class TransformerDataParser extends DeviceDataParser { 

 

    @Override 

    protected void setDeviceSpecificData(Device device, Map<String, String> 

messageData) { 

        Transformer transporter = (Transformer) device; 

        

transporter.setTurnsRation(Double.valueOf(messageData.get("turnsRation"))); 

    } 

} 

 

package org.example.subscriber.service.mqtt.publisher; 

 

import lombok.ToString; 

import org.eclipse.paho.client.mqttv3.MqttClient; 

import org.eclipse.paho.client.mqttv3.MqttConnectOptions; 

import org.eclipse.paho.client.mqttv3.MqttException; 

import org.eclipse.paho.client.mqttv3.MqttMessage; 

import org.example.entity.Device; 

 

import java.util.Objects; 

 

 

public class MQTTPublisher { 

    @Override 

    public String toString() { 

        return String.format("MQTTPublisher{clientId='%s'}",getClientId()); 

    } 

 

    MqttClient client; 

 

    public MQTTPublisher(MqttClient client) { 

        this.client = client; 

    } 

 

    public String getClientId() { 

        return client.getClientId(); 

    } 

 

    public <T extends Device> void writeData(T device){ 

        try { 

            MqttConnectOptions options = new MqttConnectOptions(); 

            options.setCleanSession(true); 

            client.connect(options); 

            String payload = device.getMqttPayload(); 

            MqttMessage message = new MqttMessage(payload.getBytes()); 

            message.setQos(1); 

            message.setRetained(true); 

            System.out.println(message.isRetained()); 

            String topic = device.getMqttTopic(); 

            client.publish(topic, message); 

//            System.out.println("Message published to topic " + topic); 

            client.disconnect(); 

//            System.out.println("Disconnected from broker"); 
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        } catch (MqttException e) { 

            System.err.println("Error: " + e.getMessage()); 

            e.printStackTrace(); 

        } 

    } 

 

 

    @Override 

    public boolean equals(Object o) { 

        if (this == o) return true; 

        if (o == null || getClass() != o.getClass()) return false; 

        MQTTPublisher that = (MQTTPublisher) o; 

        return Objects.equals(client.getClientId(), that.client.getClientId()); 

    } 

 

    @Override 

    public int hashCode() { 

        return Objects.hashCode(client); 

    } 

} 

 

package org.example.subscriber.service.mqtt.publisher; 

 

import org.eclipse.paho.client.mqttv3.MqttClient; 

import org.eclipse.paho.client.mqttv3.MqttException; 

import org.example.subscriber.service.mqtt.MQTTClientFactory; 

 

public class MQTTPublisherFactory { 

    public static MQTTPublisher getPublisher(String clientId){ 

        MqttClient mqttClient = getMqttClient(clientId); 

        return new MQTTPublisher(mqttClient); 

    } 

 

    private static MqttClient getMqttClient(String clientId){ 

        MqttClient mqttClient = null; 

        try { 

            mqttClient= MQTTClientFactory.getMqttClient(clientId); 

        } catch (MqttException e) { 

            throw new RuntimeException(e); 

        } 

        return mqttClient; 

    } 

} 

 

package org.example.subscriber.service.mqtt; 

 

import org.eclipse.paho.client.mqttv3.MqttClient; 

import org.eclipse.paho.client.mqttv3.MqttException; 

import org.eclipse.paho.client.mqttv3.persist.MemoryPersistence; 

 

public class MQTTClientFactory { 

    private static final String BROKER = "tcp://localhost:1883"; 

 

 

    public static MqttClient getMqttClient(String clientId) throws MqttException { 

        return new MqttClient(BROKER, clientId, new MemoryPersistence()); 

    } 

} 
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package org.example.subscriber.service.mqtt; 

 

 

import java.io.IOException; 

import java.net.URI; 

 

import java.net.http.HttpClient; 

import java.net.http.HttpRequest; 

import java.net.http.HttpResponse; 

 

public class MQTTRepository { 

    private final String BASE_URL = "http://localhost:18083/api/v5/"; 

    private final String USERNAME = "687d602a30c44db7"; 

    private final String PASSWORD = 

"9AUnIZ9AFn7wd9C9AxSb6rtFfYJ089BemSIF9CtFhBnm1RXDA"; 

 

    public HttpRequest getAuthorization(String endpoint) { 

        return HttpRequest.newBuilder() 

                .uri(URI.create(BASE_URL + endpoint)) 

                .header("Authorization", "Basic " + 

                        

java.util.Base64.getEncoder().encodeToString(String.format("%s:%s", USERNAME, 

PASSWORD).getBytes()))  

                .header("Content-Type", "application/json") 

                .GET() 

                .build(); 

    } 

 

    public String getResponseBodyByEndPoint(String endPoint) throws IOException, 

InterruptedException { 

        HttpClient client = HttpClient.newHttpClient(); 

        HttpRequest request = getAuthorization(endPoint); 

        HttpResponse<String> response = client.send(request, 

HttpResponse.BodyHandlers.ofString()); 

        return response.body(); 

    } 

 

 

} 

 

package org.example.subscriber.service.mqtt; 

 

import java.util.Set; 

 

public class MQTTService { 

    private MQTTRepository mqttRepository; 

 

    public MQTTService() { 

        this.mqttRepository = new MQTTRepository(); 

    } 

 

    public Set<String> getTopics() { 

        try { 

            String endpoint = "topics"; 

            String responseBody = 

mqttRepository.getResponseBodyByEndPoint(endpoint); 

            ResponseTopicUnwraper responseTopicUnwraper = new 

ResponseTopicUnwraper(); 

            return responseTopicUnwraper.unwrapResponse(responseBody); 

        } catch (Exception e) { 

            throw new IllegalArgumentException(e); 

        } 
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    } 

} 

 

package org.example.subscriber.service.mqtt; 

 

import com.fasterxml.jackson.core.JsonProcessingException; 

import com.fasterxml.jackson.core.type.TypeReference; 

import com.fasterxml.jackson.databind.ObjectMapper; 

 

import java.util.List; 

import java.util.Map; 

import java.util.Set; 

import java.util.stream.Collectors; 

 

public class ResponseTopicUnwraper { 

    public Set<String> unwrapResponse (String responseBody){ 

        Map<String, Object> responseBodyUnwrapped = getMessageData(responseBody); 

        List<Object> nodes = (List<Object>) responseBodyUnwrapped.get("data"); 

        return nodes.stream().map(x -> ((Map<String, String>) 

x).get("topic")).filter(x -> !x.equals("client/#")).collect(Collectors.toSet()); 

    } 

 

    private Map<String, Object> getMessageData(String message) { 

        ObjectMapper objectMapper = new ObjectMapper(); 

        Map<String, Object> messageData; 

        try { 

            messageData = objectMapper.readValue(message, new 

TypeReference<Map<String, Object>>() { 

            }); 

        } catch (JsonProcessingException e) { 

            throw new RuntimeException(e); 

        } 

        return messageData; 

    } 

} 

 

package org.example.subscriber.strategy; 

 

import org.eclipse.paho.client.mqttv3.MqttClient; 

import org.eclipse.paho.client.mqttv3.MqttException; 

import org.eclipse.paho.client.mqttv3.MqttMessage; 

import org.example.entity.Device; 

import org.example.entity.DeviceType; 

import org.example.entity.Topic; 

import org.example.service.InflexDBService; 

import org.example.subscriber.DeviceDataParser; 

import org.example.subscriber.DeviceDataParserFactory; 

import org.example.subscriber.SubscriberBehaviour; 

 

import java.util.Optional; 

import java.util.Set; 

 

public class DeviceDataListener extends SubscriberBehaviour { 

 

    private final DeviceDataParserFactory parserFactory; 

    private final Set<Topic> initTopics; 

 

 

    public DeviceDataListener(DeviceDataParserFactory parserFactory, Set<Topic> 

initTopics) { 

        this.parserFactory = parserFactory; 

        this.initTopics = initTopics; 
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    } 

 

    @Override 

    public void execute(MqttClient client, String topic, MqttMessage message) { 

        String[] topicParts = topic.split("/"); 

 

        if (isTopicNotEmpty(topicParts)) { 

            proceedData(topic, message, topicParts); 

//            updateSubscribedTopic(client); 

        } 

    } 

 

    private void proceedData(String topic, MqttMessage message, String[] 

topicParts) { 

        DeviceType deviceType = DeviceType.fromType(topicParts[1]); 

        DeviceDataParser parser = parserFactory.getParser(deviceType); 

        Optional<Device> device = handleData(topic, message, parser, deviceType); 

        if (device.isPresent()) { 

            writeToDataBase(device.get()); 

        } 

    } 

 

    private void updateSubscribedTopic(MqttClient client) { 

        try { 

            UpdatedSubscribedTopic updatedSubscriberTopic = new 

UpdatedSubscribedTopic(); 

            updatedSubscriberTopic.update(client, initTopics); 

        } catch (MqttException e) { 

            throw new RuntimeException(e); 

        } 

    } 

 

    private void writeToDataBase(Device device) { 

        InflexDBService inflexDBService = new InflexDBService(); 

        inflexDBService.writeData(device); 

    } 

 

    private Optional<Device> handleData(String topic, MqttMessage message, 

DeviceDataParser parser, DeviceType deviceType) { 

        Optional<Device> device = Optional.empty(); 

        if (isParserNotNull(parser)) { 

//            System.out.println(message); 

            String[] topicParts = topic.split("/"); 

            device = parser.parserData(topicParts, new 

String(message.getPayload())); 

        } else { 

            System.err.println("DeviceDataParser '" + deviceType + "' not 

found."); 

        } 

        return device; 

    } 

 

    private boolean isTopicNotEmpty(String[] topicParts) { 

        return topicParts.length > 1; 

    } 

 

    private boolean isParserNotNull(DeviceDataParser parser) { 

        return parser != null; 

    } 

} 

 

package org.example.subscriber.strategy; 
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import lombok.Getter; 

import org.eclipse.paho.client.mqttv3.*; 

import org.example.service.TopicService; 

import org.example.subscriber.SubscriberBehaviour; 

 

@Getter 

public class TopicSubscriber extends SubscriberBehaviour { 

 

    @Override 

    public void execute(MqttClient client, String topic, MqttMessage message) { 

        TopicService topicService = new TopicService(); 

        topicService.subscribeTopic(topic); 

    } 

} 

 

package org.example.subscriber.strategy; 

 

import org.eclipse.paho.client.mqttv3.MqttClient; 

import org.eclipse.paho.client.mqttv3.MqttException; 

import org.example.entity.Topic; 

import org.example.service.TopicService; 

import org.jetbrains.annotations.NotNull; 

 

import java.time.Duration; 

import java.time.ZonedDateTime; 

import java.util.*; 

import java.util.stream.Collectors; 

 

public class UpdatedSubscribedTopic { 

    TopicService topicService ; 

    public UpdatedSubscribedTopic() { 

        this.topicService = new TopicService(); 

    } 

 

    public void update(MqttClient client, Set<Topic> initTopics) throws 

MqttException { 

        Set<Topic> newTopics = new HashSet<>(topicService.getAllTopics()); 

        Set<String> oldTopicsString = getTopicsString(initTopics); 

        proceedTopics(client, initTopics, newTopics, oldTopicsString); 

    } 

 

    private @NotNull Set<String> getTopicsString(Set<Topic> initTopics) { 

        return initTopics.stream() 

                .map(Topic::getTitle) 

                .collect(Collectors.toSet()); 

    } 

 

    private void proceedTopics(MqttClient client, Set<Topic> initTopics, 

Set<Topic> newTopics, Set<String> oldTopicsString) throws MqttException { 

        for (Topic topic : newTopics) { 

            String topicTitle = topic.getTitle(); 

            if (isTopicTooOld(topic)) { 

                client.unsubscribe(topicTitle); 

//                removeInitTopicItem(initTopics, topic, topicTitle); 

            } 

 

            if (!oldTopicsString.contains(topicTitle)) { 

                client.subscribe(topicTitle); 

//                System.out.println("Subscribed new topic: " + topicTitle); 

                addInitTopicItem(initTopics, topic); 

            } 

        } 
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    } 

    private void removeInitTopicItem(Set<Topic> initTopics, Topic topic, String 

topicTitle) { 

        if (!initTopics.isEmpty()){ 

            Optional<Topic> topicFromInit = initTopics.stream() 

                    .filter(x -> x.getTitle().equals(topic.getTitle())) 

                    .findFirst(); 

 

            topicFromInit.ifPresent(initTopics::remove); 

            System.out.println("Unsubscribed topic: " + topicTitle); 

            waitNewTopics(initTopics); 

        } 

    } 

 

    private void waitNewTopics(Set<Topic> initTopics) { 

        while (initTopics.isEmpty()){ 

            Set<Topic> newTopics = new HashSet<>(getAllNewTopic()); 

            if (!newTopics.isEmpty()){ 

                initTopics = newTopics; 

            } 

        } 

    } 

 

    private List<Topic> getAllNewTopic() { 

        return topicService.getAllTopics().stream() 

                .filter(this::isNewTopic).toList(); 

    } 

 

    private boolean isTopicTooOld(Topic topic) { 

        ZonedDateTime now = ZonedDateTime.now(); 

        return Duration.between(topic.getData(), now).toSeconds() > 30; 

    } 

 

    private boolean isNewTopic(Topic topic){ 

        return !isTopicTooOld(topic); 

    } 

 

    private void addInitTopicItem(Set<Topic> initTopics, Topic topic) { 

        initTopics.add(topic); 

    } 

 

} 

 

package org.example.subscriber; 

 

import com.fasterxml.jackson.core.JsonProcessingException; 

import com.fasterxml.jackson.core.type.TypeReference; 

import com.fasterxml.jackson.databind.ObjectMapper; 

import org.example.entity.Device; 

import org.example.entity.DeviceType; 

import org.example.factory.DeviceFactory; 

 

import java.util.Arrays; 

import java.util.Map; 

import java.util.NoSuchElementException; 

import java.util.Optional; 

 

public abstract class DeviceDataParser { 

    public Optional<Device>  parserData(String[] topicParts, String message){ 

        DeviceType measurement = DeviceType.fromType(topicParts[1]); 

        System.out.println(Arrays.toString(topicParts)); 

        if (measurement != null){ 

            Optional<Device> device = DeviceFactory.getDevice(measurement); 
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            device.ifPresent(value -> setDeviceData(value, topicParts, message)); 

            return device; 

        }else { 

            throw new NoSuchElementException(); 

        } 

    } 

 

    protected void setDeviceData(Device device, String[] topicParts, String 

message) { 

        device.setSensorId(topicParts[2]); 

        Map<String, String> messageData = getMessageData(message); 

        setDeviceSpecificData(device, messageData); 

    } 

 

    protected abstract void setDeviceSpecificData(Device device, Map<String, 

String> messageData); 

 

    protected Map<String, String> getMessageData(String message) { 

        ObjectMapper objectMapper = new ObjectMapper(); 

        Map<String, String> messageData; 

        try { 

            messageData =  objectMapper.readValue(message, new TypeReference<>() { 

            }); 

        } catch (JsonProcessingException e) { 

            throw new RuntimeException(e); 

        } 

        return messageData; 

    } 

} 

 

package org.example.subscriber; 

 

import org.example.entity.DeviceType; 

 

import java.util.HashMap; 

import java.util.Map; 

 

public class DeviceDataParserFactory { 

    private final Map<DeviceType, DeviceDataParser> parsers = new HashMap<>(); 

 

    public void registerParser(DeviceType deviceType, DeviceDataParser parser) { 

        parsers.put(deviceType, parser); 

    } 

 

    public DeviceDataParser getParser(DeviceType deviceType) { 

        return parsers.get(deviceType); 

    } 

} 

 

package org.example.subscriber; 

 

import lombok.Getter; 

import org.eclipse.paho.client.mqttv3.*; 

import org.example.entity.Topic; 

 

import java.util.*; 

 

 

@Getter 

public class MQTTClientSubscriber { 

    private final MqttClient client; 

    private final SubscriberBehaviour subscriberBehaviour; 
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    public MQTTClientSubscriber(MqttClient client, SubscriberBehaviour 

subscriberBehaviour) throws MqttException { 

        this.client = client; 

        this.subscriberBehaviour = subscriberBehaviour; 

        setClientCallback(client); 

    } 

 

    private void setClientCallback(MqttClient client) { 

        client.setCallback(new MqttCallback() { 

            @Override 

            public void connectionLost(Throwable cause) { 

                cause.printStackTrace(); 

                System.err.println("Connection error: " + cause.getCause()); 

            } 

 

            @Override 

            public void messageArrived(String topic, MqttMessage message){ 

                System.out.println(message); 

                subscriberBehaviour 

                        .execute(client, topic, message); 

            } 

 

            @Override 

            public void deliveryComplete(IMqttDeliveryToken token) { 

            } 

        }); 

    } 

 

    public void connectAndSubscribe(Set<Topic> topics) throws MqttException { 

        MqttConnectOptions options = new MqttConnectOptions(); 

        options.setKeepAliveInterval(60); 

        options.setAutomaticReconnect(true); 

        client.connect(options); 

        for (Topic topic: topics){ 

            client.subscribe(topic.getTitle()); 

//            System.out.println("Subscribe topic: " + topic); 

        } 

    } 

 

 

} 

 

package org.example.subscriber; 

 

import org.example.entity.Device; 

 

import java.lang.reflect.Field; 

import java.lang.reflect.InvocationTargetException; 

import java.lang.reflect.Method; 

 

public class MQTTPayloadBuilder { 

    public String getPayloadBuilder(Device device){ 

        StringBuilder jsonBuilder = new StringBuilder(); 

        jsonBuilder.append("{"); 

 

        Field[] fields = device.getClass().getDeclaredFields(); 

 

        for (int i = 0; i < fields.length; i++) { 

            Field field = fields[i]; 

            field.setAccessible(true); 

 

            String fieldName = field.getName(); 



239 

            String methodName = getMethodName(fieldName); 

            Method method; 

            Object value; 

            try { 

                method = device.getClass().getMethod(methodName); 

                value = method.invoke(device); 

            } catch (NoSuchMethodException | InvocationTargetException | 

IllegalAccessException e) { 

                throw new RuntimeException(e); 

            } 

 

            jsonBuilder.append(String.format("\"%s\":\"%s\"", field.getName(), 

value)); 

 

            if (i < fields.length - 1) { 

                jsonBuilder.append(","); 

            } 

        } 

        jsonBuilder.append("}"); 

        return jsonBuilder.toString(); 

    } 

 

    private String getMethodName(String fieldName) { 

        String s1 = fieldName.substring(0, 1).toUpperCase(); 

        String nameCapitalized = s1 + fieldName.substring(1); 

        return "get" + nameCapitalized; 

    } 

} 

 

package org.example.subscriber; 

 

import org.eclipse.paho.client.mqttv3.MqttClient; 

import org.eclipse.paho.client.mqttv3.MqttMessage; 

 

public abstract class SubscriberBehaviour { 

    public abstract void execute(MqttClient client, String topic, MqttMessage 

message); 

 

} 

 

package org.example.subscriber; 

 

import org.eclipse.paho.client.mqttv3.MqttClient; 

import org.eclipse.paho.client.mqttv3.MqttException; 

import org.example.entity.Topic; 

import org.example.subscriber.service.mqtt.MQTTClientFactory; 

 

import java.util.Set; 

 

public class SubscriberThread implements Runnable { 

 

    private String clientId; 

    private SubscriberBehaviour subscriberBehaviour; 

    private Set<Topic> topics; 

 

    public SubscriberThread(String clientId, SubscriberBehaviour 

subscriberBehaviour, Set<Topic> topics) { 

        this.clientId = clientId; 

        this.subscriberBehaviour = subscriberBehaviour; 

        this.topics = topics; 

    } 

 



240 

 

    @Override 

    public void run() { 

        try { 

            MqttClient client = MQTTClientFactory.getMqttClient(clientId); 

            MQTTClientSubscriber clientSubscriber = new 

MQTTClientSubscriber(client, subscriberBehaviour); 

            clientSubscriber.connectAndSubscribe(topics); 

        } catch (MqttException e) { 

            e.printStackTrace(); 

        } 

    } 

} 

 

package org.example.utlity; 

 

import org.example.entity.Device; 

import org.jetbrains.annotations.NotNull; 

 

import java.lang.reflect.Method; 

 

public class ClassMethodService { 

    public @NotNull String getSetterTitleByField(String field) { 

        return "set" + capitalize(field); 

    } 

 

    public String capitalize(String fieldName) { 

        return fieldName.substring(0, 1).toUpperCase() + fieldName.substring(1); 

    } 

 

    public Method getMethod(Class<? extends Device> deviceClass, String 

titleMethod) { 

        Method method = null; 

        Method[] methods = deviceClass.getDeclaredMethods(); 

        for (Method methodItem : methods) { 

            if (methodItem.getName().equals(titleMethod)) { 

                method = methodItem; 

            } 

        } 

        return method; 

    } 

 

    public String getGetterTitleByField(String fieldName) { 

        String s1 = fieldName.substring(0, 1).toUpperCase(); 

        String nameCapitalized = s1 + fieldName.substring(1); 

        return "get" + nameCapitalized; 

    } 

 

    public Method getGetterMethodByFieldName(String fieldName, Class<? extends 

Device> deviceClass){ 

        String getterTitle = getGetterTitleByField(fieldName); 

        return getMethod(deviceClass, getterTitle); 

    } 

 

    public Method getSetterMethodByField(String fieldName, Class<? extends Device> 

deviceClass){ 

        String setterTitle = getSetterTitleByField(fieldName); 

        return getMethod(deviceClass, setterTitle); 

    } 

} 
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package org.example; 

 

import javafx.application.Application; 

import javafx.application.Platform; 

import javafx.stage.Stage; 

import lombok.Getter; 

import org.example.client.service.ObjectService; 

import org.example.client.UIManager; 

 

import java.util.List; 

 

public class App extends Application { 

    @Getter 

    private static List<Object> objects; 

 

    @Override 

    public void start(Stage primaryStage) { 

        ObjectService objectService = ObjectService.getInstance(); 

        objects = objectService.getObjects(); 

        UIManager uiManager = new UIManager(primaryStage); 

        uiManager.init(); 

    } 

 

    @Override 

    public void stop() throws Exception { 

        super.stop(); 

        System.out.println("Closing all windows"); 

        Platform.exit();  

        System.exit(0); 

    } 

     

    public static void main(String[] args) { 

        launch(args); 

    } 

 

} 

 

package org.example; 

 

import org.example.entity.DeviceType; 

import org.example.entity.Topic; 

import org.example.rule.entity.Rule; 

import org.example.rule.executor.RuleExecutorThread; 

import org.example.service.RuleService; 

import org.example.service.TopicService; 

import org.example.subscriber.DeviceDataParserFactory; 

import org.example.subscriber.SubscriberBehaviour; 

import org.example.subscriber.SubscriberThread; 

import org.example.subscriber.parser.CurrentLineDataParser; 

import org.example.subscriber.parser.SwitchBoardParser; 

import org.example.subscriber.parser.TransformerDataParser; 

import org.example.subscriber.parser.GeneratorDataParser; 

import org.example.subscriber.strategy.DeviceDataListener; 

import org.example.subscriber.strategy.TopicSubscriber; 

 

import java.time.ZonedDateTime; 

import java.util.HashSet; 

import java.util.List; 

import java.util.Set; 

 

public class SubscribersThread 

{ 

    public static void main(String[] args) { 
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        SubscribersThread subscribersThread = new SubscribersThread(); 

        subscribersThread.topicListener(); 

        subscribersThread.deviceDataListener(); 

 

        try { 

            Thread.sleep(15000); 

        } catch (InterruptedException e) { 

            throw new RuntimeException(e); 

        } 

 

//        subscribersThread.ruleExecutor(); 

        try { 

            Thread.currentThread().join(); 

        } catch (InterruptedException e) { 

            throw new RuntimeException(e); 

        } 

    } 

 

    private void deviceDataListener() { 

        DeviceDataParserFactory parserFactory = new DeviceDataParserFactory(); 

        parserFactory.registerParser(DeviceType.CURRENT_LINE_SENSOR, new 

CurrentLineDataParser()); 

        parserFactory.registerParser(DeviceType.GENERATOR, new 

GeneratorDataParser()); 

        TopicService topicService = new TopicService(); 

        Set<Topic> topics = new HashSet<>(topicService.getAllTopics()); 

        while (topics.isEmpty()){ 

            try { 

                Thread.sleep(3000); 

            } catch (InterruptedException e) { 

                throw new RuntimeException(e); 

            } 

            topics = new HashSet<>(topicService.getAllTopics()); 

        } 

        DeviceDataListener subscriberBehaviour = new 

DeviceDataListener(parserFactory, topics); 

        String idClient = "DeviceSubscriberClient"; 

 

        Thread thread = new Thread(new SubscriberThread(idClient, 

subscriberBehaviour, topics)); 

        thread.start(); 

    } 

 

    private void topicListener() { 

        Set<Topic> topics = new HashSet<>(Set.of(new Topic("client/#", 

ZonedDateTime.now().toInstant()))); 

        SubscriberBehaviour subscriberBehaviour = new TopicSubscriber(); 

        String idClient = "DeviceEnvironmentListener"; 

        Thread thread = new Thread(new SubscriberThread(idClient, 

subscriberBehaviour, topics)); 

        thread.start(); 

    } 

 

    private  void ruleExecutor(){ 

        RuleService ruleService = new RuleService(); 

        List<Rule> ruleList= ruleService.getAllRule(); 

//        System.out.println(ruleList); 

        for (Rule rule : ruleList){ 

            Thread thread = new RuleExecutorThread(rule); 

            thread.start(); 

        } 

    } 

} 
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<?xml version="1.0" encoding="UTF-8"?> 

<persistence xmlns="http://xmlns.jcp.org/xml/ns/persistence" version="2.1"> 

    <persistence-unit name="my-persistence-unit" transaction-

type="RESOURCE_LOCAL"> 

        <provider>org.hibernate.jpa.HibernatePersistenceProvider</provider> 

 

        <!-- JDBC settings --> 

        <properties> 

            <property name="hibernate.dialect" 

value="org.hibernate.dialect.PostgreSQLDialect"/> 

            <property name="hibernate.connection.driver_class" 

value="org.postgresql.Driver"/> 

            <property name="hibernate.connection.url" 

value="jdbc:postgresql://localhost:5432/eecsystem"/> 

            <property name="hibernate.connection.username" value="admin"/> 

            <property name="hibernate.connection.password" value="admin123"/> 

 

            <!-- Hibernate behavior --> 

            <property name="hibernate.hbm2ddl.auto" value="update"/> 

            <property name="hibernate.show_sql" value="false"/> 

            <property name="hibernate.format_sql" value="false"/> 

            <property name="hibernate.use_sql_comments" value="false"/> 

            <property name="hibernate.generate_statistics" value="false"/> 

            <property name="eclipselink.logging.level" value="OFF" /> 

            <!-- Connection pool (optional) --> 

            <property name="hibernate.hikari.minimumIdle" value="5"/> 

            <property name="hibernate.hikari.maximumPoolSize" value="20"/> 

            <property name="hibernate.hikari.connectionTimeout" value="30000"/> 

            <property name="hibernate.hikari.idleTimeout" value="600000"/> 

            <property name="hibernate.hikari.maxLifetime" value="1800000"/> 

            <property name="hibernate.hikari.poolName" value="HikariCP"/> 

            <property name="hibernate.cache.use_second_level_cache" value="false" 

/> 

            <property name="hibernate.cache.use_query_cache" value="false" /> 

 

        </properties> 

    </persistence-unit> 

</persistence> 

 

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

 

<?import javafx.geometry.Insets?> 

<?import javafx.scene.control.Button?> 

<?import javafx.scene.control.ComboBox?> 

<?import javafx.scene.layout.HBox?> 

<?import javafx.scene.layout.VBox?> 

 

<HBox spacing="5" xmlns="http://javafx.com/javafx/23.0.1" 

xmlns:fx="http://javafx.com/fxml/1"> 

    <padding> 

        <Insets bottom="5" left="5" right="5" top="5" /> 

    </padding> 

    <children> 

        <Button onAction="#handleDeleteButtonAction" text="Delete" /> 

        <ComboBox fx:id="actionObjectSelector" promptText="Choice object"> 

            <!-- Items will be populated from the controller --> 

        </ComboBox> 

        <ComboBox fx:id="actionFieldSelector" promptText="Choice method"> 

            <!-- Items will be populated dynamically --> 

        </ComboBox> 

        <VBox fx:id="expressionsContainer" HBox.hgrow="ALWAYS"> 

            <!-- Additional children can be added here --> 

        </VBox> 
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    </children> 

</HBox> 

 

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

 

<?import javafx.scene.control.Button?> 

<?import javafx.scene.control.ScrollPane?> 

<?import javafx.scene.control.Separator?> 

<?import javafx.scene.layout.VBox?> 

 

<VBox fx:id="vBox" VBox.vgrow="ALWAYS" xmlns="http://javafx.com/javafx/23.0.1" 

xmlns:fx="http://javafx.com/fxml/1"> 

    <children> 

        <Button mnemonicParsing="false" onAction="#onAddConditional" text="Add 

condition" /> 

        <Separator prefWidth="200.0" VBox.vgrow="ALWAYS" /> 

        <ScrollPane fitToWidth="true" prefHeight="200" VBox.vgrow="ALWAYS"> 

            <VBox fx:id="conditionalBox" VBox.vgrow="ALWAYS" /> 

        </ScrollPane> 

    </children> 

</VBox> 

 

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

 

<?import javafx.scene.control.Button?> 

<?import javafx.scene.control.ComboBox?> 

<?import javafx.scene.layout.Pane?> 

<?import javafx.scene.text.Text?> 

 

<?import javafx.scene.control.Label?> 

<Pane focusTraversable="true" prefHeight="150.0" prefWidth="150.0" style="-fx-

background-color: #f4f4f4; -fx-border-radius: 10; -fx-border-color: #ccc; -fx-

border-width: 2;" xmlns="http://javafx.com/javafx/23.0.1" 

xmlns:fx="http://javafx.com/fxml/1"> 

   <children> 

      <Label fx:id="labelClass"></Label> 

      <Label fx:id="labelTitle"></Label> 

      <Button layoutX="115.0" layoutY="5.0" maxHeight="-Infinity" maxWidth="-

Infinity" minHeight="30.0" minWidth="30.0" mnemonicParsing="false" 

onAction="#OnDelete" prefHeight="30.0" prefWidth="30.0" text="x" style="-fx-

background-color: #e74c3c; -fx-text-fill: white; -fx-font-size: 14px; -fx-border-

radius: 15px; -fx-background-radius: 15px;" /> 

      <Text fx:id="deviceId" layoutX="10.0" layoutY="50.0" text="Device" style="-

fx-font-size: 14px; -fx-font-weight: bold; -fx-fill: #2c3e50;" /> 

      <ComboBox fx:id="methodBox" layoutX="10.0" layoutY="70.0" prefHeight="30.0" 

prefWidth="130.0" visibleRowCount="5" style="-fx-background-color: #ffffff; -fx-

border-color: #ccc; -fx-border-radius: 5px; -fx-font-size: 12px;" /> 

   </children> 

</Pane> 

 

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

 

<?import javafx.scene.layout.HBox?> 

 

<HBox fx:id="expressionsBox" alignment="CENTER_LEFT" 

maxHeight="1.7976931348623157E308" maxWidth="1.7976931348623157E308" minHeight="-

Infinity" minWidth="-Infinity" prefHeight="90.0" 

xmlns="http://javafx.com/javafx/23.0.1" xmlns:fx="http://javafx.com/fxml/1"> 

    <children> 
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    </children> 

</HBox> 

 

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

 

<?import javafx.scene.control.Button?> 

<?import javafx.scene.control.ComboBox?> 

<?import javafx.scene.control.ScrollPane?> 

<?import javafx.scene.layout.HBox?> 

<?import javafx.scene.layout.VBox?> 

 

<VBox fx:id="conditionWithOperator" prefHeight="141.0" prefWidth="378.0" 

xmlns="http://javafx.com/javafx/23.0.1" xmlns:fx="http://javafx.com/fxml/1"> 

    <children> 

        <HBox fx:id="controlElement" prefHeight="35.0" prefWidth="378.0" 

spacing="10"> 

            <ComboBox fx:id="deviceChoiceBox" prefHeight="29.0" prefWidth="120.0" 

style="-fx-font-size: 14px;" /> 

            <Button mnemonicParsing="false" onAction="#onAddObject" 

text="AddObject" 

                    style="-fx-background-color: #4CAF50; -fx-text-fill: white; -

fx-font-size: 14px;" /> 

            <Button mnemonicParsing="false" onAction="#onAddValue" text="AddValue" 

                    style="-fx-background-color: #4CAF50; -fx-text-fill: white; -

fx-font-size: 14px;" /> 

        </HBox> 

        <ScrollPane fitToWidth="true" fitToHeight="true" prefWidth="200.0"> 

            <HBox fx:id="deviceContainer" alignment="TOP_CENTER" 

prefHeight="100.0" prefWidth="378.0"/> 

        </ScrollPane> 

    </children> 

</VBox> 

 

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

<?import javafx.scene.layout.VBox?> 

<?import javafx.scene.control.Label?> 

<VBox xmlns:fx="http://javafx.com/fxml/1" 

fx:controller="org.example.client.controllers.FullDeviceController" 

      spacing="5" alignment="TOP_LEFT" style="-fx-padding: 10; -fx-background-

insets: 5; -fx-background-radius: 5; -fx-border-radius: 5; -fx-border-width: 1; -

fx-border-color: #cccccc;"> 

    <children> 

        <Label fx:id="deviceId" text="Device Details" style="-fx-font-size: 14px; 

-fx-font-weight: bold; -fx-padding: 0 0 5 0;"/> 

        <VBox fx:id="deviceDetailsBox" spacing="3" alignment="TOP_LEFT" style="-

fx-padding: 5;"> 

        </VBox> 

    </children> 

</VBox> 

 

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

 

<?import javafx.scene.control.Button?> 

<?import javafx.scene.control.TextField?> 

<?import javafx.scene.layout.Pane?> 

<?import javafx.scene.layout.VBox?> 

<?import javafx.scene.text.Font?> 

<?import javafx.scene.text.Text?> 

 

<VBox xmlns="http://javafx.com/javafx/23.0.1" xmlns:fx="http://javafx.com/fxml/1" 
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fx:controller="org.example.client.controllers.MainSceneController"> 

   <Pane minHeight="201.0" minWidth="798.0" prefHeight="201.0" prefWidth="798.0"> 

      <children> 

         <Button fx:id="mainButton" layoutX="510.0" layoutY="102.0" 

onAction="#buttonClicked" text="Apply" /> 

         <TextField fx:id="turnsRation" layoutX="333.0" layoutY="102.0" /> 

         <Text layoutX="205.0" layoutY="61.0" strokeType="OUTSIDE" 

strokeWidth="0.0" text="Transporter Data" wrappingWidth="225.13671875"> 

            <font> 

               <Font size="21.0" /> 

            </font> 

         </Text> 

         <Text layoutX="205.0" layoutY="120.0" strokeType="OUTSIDE" 

strokeWidth="0.0" text="turns ratio"> 

            <font> 

               <Font size="15.0" /> 

            </font> 

         </Text> 

      </children> 

   </Pane> 

</VBox> 

 

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

 

<?import javafx.scene.layout.AnchorPane?> 

<?import javafx.scene.layout.Pane?> 

<?import javafx.scene.layout.VBox?> 

<?import javafx.scene.control.ScrollPane?> 

<AnchorPane xmlns:fx="http://javafx.com/fxml/1" 

xmlns="http://javafx.com/javafx/23.0.1" 

fx:controller="org.example.client.controllers.MapController"> 

    <children> 

        <VBox fx:id="listBox" layoutX="20" layoutY="20" spacing="10"> 

        </VBox> 

        <ScrollPane fx:id="scrollPane"  layoutX="300" layoutY="20"  

fitToWidth="true" fitToHeight="true" hbarPolicy="ALWAYS" vbarPolicy="ALWAYS" 

prefWidth="1600" prefHeight="800"> 

        <content> 

            <AnchorPane fx:id="dropPane" prefWidth="2000" prefHeight="2000"> 

            </AnchorPane> 

        </content> 

    </ScrollPane> 

    </children> 

</AnchorPane> 

 

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

 

<?import javafx.geometry.Insets?> 

<?import javafx.scene.control.Accordion?> 

<?import javafx.scene.control.Button?> 

<?import javafx.scene.control.Label?> 

<?import javafx.scene.control.ScrollPane?> 

<?import javafx.scene.control.Separator?> 

<?import javafx.scene.control.TitledPane?> 

<?import javafx.scene.layout.HBox?> 

<?import javafx.scene.layout.Pane?> 

<?import javafx.scene.layout.VBox?> 

 

<HBox maxHeight="1.7976931348623157E308" maxWidth="1.7976931348623157E308"  

xmlns="http://javafx.com/javafx/23.0.1" xmlns:fx="http://javafx.com/fxml/1"> 

   <children> 

      <Pane fx:id="toolBarPane" HBox.hgrow="NEVER" /> 
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      <VBox alignment="TOP_CENTER" maxHeight="1.7976931348623157E308" 

maxWidth="1.7976931348623157E308" spacing="10" HBox.hgrow="ALWAYS"> 

         <children> 

            <Pane VBox.vgrow="NEVER"> 

               <children> 

                  <Label layoutX="353.0" style="-fx-font-size: 18px; -fx-font-

weight: bold; -fx-text-fill: #333333;" text="Rule builder" /> 

                  <Button layoutX="10.0" layoutY="13.0" onAction="#onSaveRule" 

style="-fx-background-color: #4CAF50; -fx-text-fill: white; -fx-font-size: 14px;" 

text="Save" /> 

               </children> 

            </Pane> 

            <Separator prefWidth="865.0" /> 

            <VBox fx:id="ruleContainer" VBox.vgrow="ALWAYS"/> 

         </children> 

         <padding> 

            <Insets bottom="10" left="10" right="10" top="10" /> 

         </padding> 

      </VBox> 

   </children> 

</HBox> 

 

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

 

<?import javafx.scene.control.Accordion?> 

<?import javafx.scene.control.Button?> 

 

<?import javafx.scene.control.ScrollPane?> 

<?import javafx.scene.control.Separator?> 

<?import javafx.scene.control.TitledPane?> 

<?import javafx.scene.layout.VBox?> 

 

<?import javafx.scene.layout.BorderPane?> 

<BorderPane xmlns="http://javafx.com/javafx/23.0.1" 

xmlns:fx="http://javafx.com/fxml/1"> 

    <center> 

        <Accordion maxHeight="Infinity" maxWidth="Infinity"> 

            <panes> 

                <TitledPane animated="false" text="Conditionals"> 

                    <content> 

                        <ScrollPane fitToHeight="true" fitToWidth="true"> 

                            <content> 

                                <VBox fx:id="conditionsContainer" spacing="5" /> 

                            </content> 

                        </ScrollPane> 

                    </content> 

                </TitledPane> 

                <TitledPane animated="false" text="Actions"> 

                    <content> 

                        <VBox spacing="5"> 

                            <children> 

                                <Button onAction="#onAddAction" 

                                        style="-fx-background-color: #2196F3; -fx-

text-fill: white; -fx-font-size: 14px;" 

                                        text="Add action" /> 

                                <Separator /> 

                                <ScrollPane fitToWidth="true"> 

                                    <content> 

                                        <VBox fx:id="actionsContainer" spacing="5" 

/> 

                                    </content> 

                                </ScrollPane> 

                            </children> 
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                        </VBox> 

                    </content> 

                </TitledPane> 

            </panes> 

        </Accordion> 

    </center> 

</BorderPane> 

 

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

 

<?import javafx.scene.layout.GridPane?> 

 

 

<GridPane fx:id="ruleGrid" maxHeight="1.7976931348623157E308"  

maxWidth="1.7976931348623157E308" minHeight="-Infinity"  minWidth="-Infinity" 

xmlns="http://javafx.com/javafx/23.0.1" xmlns:fx="http://javafx.com/fxml/1"> 

   <children> 

   </children> 

</GridPane> 

 

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

 

 

<?import javafx.scene.layout.Pane?> 

 

 

<?import javafx.scene.control.TextField?> 

<?import javafx.scene.control.Button?> 

<Pane focusTraversable="true" prefHeight="100" prefWidth="120" 

      style="-fx-background-color: #f4f4f4; -fx-border-radius: 8; -fx-border-

color: #ccc; -fx-border-width: 1;" 

      xmlns="http://javafx.com/javafx/23.0.1" xmlns:fx="http://javafx.com/fxml/1"> 

    <children> 

        <Button layoutX="85" layoutY="5" prefWidth="20" prefHeight="20" text="x" 

                style="-fx-background-color: #e74c3c; -fx-text-fill: white; 

                       -fx-font-size: 10px; -fx-border-radius: 10px; -fx-

background-radius: 10px;" 

                onAction="#OnDelete" /> 

        <TextField fx:id="textField" layoutX="10" layoutY="35" prefWidth="100" 

prefHeight="25" /> 

    </children> 

</Pane> 

 

 

package org.example.ClientUI; 

 

 

import junit.framework.TestCase; 

import org.example.entity.Device; 

import org.example.entity.DeviceType; 

import org.example.service.InflexDBService; 

import org.example.service.inflexdb.InflexDBRepository; 

 

import java.util.Optional; 

 

public class ClientUITest extends TestCase { 

    public void testName() { 

        InflexDBService inflexDBService = new InflexDBService(); 

        InflexDBRepository inflexDBRepository = new InflexDBRepository(); 
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        Optional<Device> device = 

inflexDBRepository.getDeviceById(DeviceType.CURRENT_LINE_SENSOR, "consumer1"); 

        device.ifPresent(Device::updateDevice); 

    } 

} 

 

package org.example.ClientUI; 

 

import org.example.client.controllers.parser.ExpressionParser; 

import org.example.entity.DeviceType; 

import org.example.rule.entity.Action; 

import org.example.rule.entity.ConditionWithOperator; 

import org.example.rule.entity.Expression; 

import org.example.rule.entity.Rule; 

import org.example.service.RuleService; 

import org.example.service.inflexdb.InflexDBRepository; 

import org.junit.jupiter.api.Test; 

 

 

import java.util.Arrays; 

import java.util.List; 

 

import static org.junit.jupiter.api.Assertions.assertEquals; 

 

public class ExpressionParserTest { 

    public class Person { 

        private int age; 

 

        public Person(int age) { 

            this.age = age; 

        } 

 

        public int getAge() { 

            return age; 

        } 

 

        public void setAge(int age) { 

            this.age = age; 

        } 

    } 

    @Test 

    public void testComplexExpressionWithObjects() { 

        Person person1 = new Person(10); 

        Person person2 = new Person(5); 

        Person person3 = new Person(3); 

        Person person4 = new Person(2); 

 

         

        List<Object[]> expressionList = Arrays.asList( 

                new Object[]{person1, "getAge", "+"}, // person1.getAge() + 

                new Object[]{person2, "getAge", "-"}, // person2.getAge() - 

                new Object[]{person3, "getAge", "/"}, // person3.getAge() / 

                new Object[]{person4, "getAge", "=="}, // person4.getAge() 

                new Object[]{6.0, null, null} // person4.getAge() 

        ); 

         

        ExpressionParser parser = new ExpressionParser(); 

        Expression parsedExpression = parser.parseExpressionList(expressionList); 

        Object result = parsedExpression.evaluate(); 

        System.out.println("Result: " + result); // ((10 + 5) - 3) / 2 = 6.0 

        assertEquals(true, result); 

    } 

    @Test 
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    public void testComplex(){ 

        RuleService ruleService = new RuleService(); 

        List<Rule> ruleList= ruleService.getAllRule(); 

 

        Rule rule = ruleList.get(0); 

 

        Expression conditionExpression = 

rule.getActions().getLast().getExpression(); 

        Expression one = conditionExpression.getLeftOperand(); 

        Expression two = one.getLeftOperand(); 

 

 

 

    } 

} 

 

package org.example.inflexdb; 

 

import junit.framework.TestCase; 

import org.example.entity.Device; 

import org.example.entity.CurrentLineSensor; 

import org.example.service.InflexDBService; 

 

import java.util.List; 

 

public class InflexDBServiceTest extends TestCase { 

    public void testWriteData() { 

        CurrentLineSensor device = new CurrentLineSensor(); 

        device.setVoltage(201); 

        device.setCurrent(3); 

        device.setSensorId("testDevice"); 

        InflexDBService inflexDBService = new InflexDBService(); 

        for (int i =0 ; i<10; i++){ 

            inflexDBService.writeData(device); 

 

        } 

    } 

 

    public void testGetDevices(){ 

        InflexDBService inflexDBService = new InflexDBService(); 

        List<Device> deviceList = inflexDBService.getAllDevices(); 

    } 

} 

 

package org.example.mqtt; 

 

import junit.framework.TestCase; 

import org.example.entity.Device; 

import org.example.service.inflexdb.InflexDBRepository; 

 

import java.util.ArrayList; 

import java.util.List; 

 

public class DeviceGetMethodTest extends TestCase { 

    public void testGetMQTTTopic() { 

        InflexDBRepository inflexDBRepository = new InflexDBRepository(); 

        List<Device> devices = inflexDBRepository.getAllDevices(); 

        for (Device device : devices){ 

            System.out.println(device.getMqttTopic()); 

        } 

    } 
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    public void testGetMQTTPayload() { 

        InflexDBRepository inflexDBRepository = new InflexDBRepository(); 

        List<Device> devices = inflexDBRepository.getAllDevices(); 

        for (Device device : devices){ 

            System.out.println(device.getMqttPayload()); 

        } 

    } 

 

    public void testGetInflex() { 

        InflexDBRepository inflexDBRepository = new InflexDBRepository(); 

        List<Device> devices = inflexDBRepository.getAllDevices(); 

        for (Device device : devices){ 

            System.out.println(device.toInfluxDBLineProtocol()); 

        } 

    } 

} 

 

package org.example.mqtt; 

 

import junit.framework.TestCase; 

import org.example.entity.Device; 

import org.example.entity.Generator; 

import org.example.entity.SwitchBoard; 

import org.example.entity.Transformer; 

import org.example.subscriber.service.mqtt.publisher.MQTTPublisher; 

import org.example.subscriber.service.mqtt.publisher.MQTTPublisherFactory; 

import org.jetbrains.annotations.NotNull; 

 

public class MQTTPublisherTest extends TestCase { 

    public void testMQTTWrite() { 

        MQTTPublisher mqttPublisher = 

MQTTPublisherFactory.getPublisher("testClient"); 

        Device device = getGenerator(); 

        mqttPublisher.writeData(device); 

    } 

 

    private Device getTransformer() { 

        Transformer transformer = new Transformer(); 

        transformer.setSensorId("device1"); 

        transformer.setTurnsRation(1.0); 

        return transformer; 

    } 

 

    private @NotNull Generator getGenerator() { 

        Generator generator = new Generator(); 

        generator.setSensorId("device2"); 

        generator.setVoltage(230); 

        generator.setCurrent(7.0); 

        generator.setIsWorking(false); 

        return generator; 

    } 

 

    private Device getSwitchBoard(){ 

        SwitchBoard switchBoard = new SwitchBoard(); 

        switchBoard.setSensorId("device2"); 

        switchBoard.setCurrent(120); 

        return switchBoard; 

    } 

} 

 

package org.example.mqtt; 
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import junit.framework.TestCase; 

import org.example.service.TopicService; 

 

import java.net.HttpURLConnection; 

import java.net.URL; 

import java.util.Scanner; 

 

public class MqttTopicsExample  extends TestCase { 

    public void testName() { 

        try { 

            URL url = new URL("http://localhost:1883/api/v4/topics"); 

            HttpURLConnection conn = (HttpURLConnection) url.openConnection(); 

            conn.setRequestMethod("GET"); 

//            conn.setRequestProperty("Authorization", "Bearer <YOUR_API_TOKEN>"); 

             

            int responseCode = conn.getResponseCode(); 

            if (responseCode == 200) { 

                Scanner scanner = new Scanner(conn.getInputStream()); 

                while (scanner.hasNextLine()) { 

                    System.out.println(scanner.nextLine()); 

                } 

                scanner.close(); 

            } else { 

                System.out.println("Error: " + responseCode); 

            } 

        } catch (Exception e) { 

            e.printStackTrace(); 

        } 

    } 

 

    public void test() { 

        TopicService topicService = new TopicService(); 

        System.out.println(topicService.getAllTopics()); 

    } 

} 

 

package org.example.rule; 

 

import org.example.client.entity.CurrentSensorUI; 

import org.example.client.ruleparser.ExpressionReverseParser; 

import org.example.entity.Device; 

import org.example.rule.entity.Expression; 

import org.junit.jupiter.api.Test; 

 

import java.util.ArrayList; 

import java.util.Arrays; 

import java.util.List; 

 

import static org.junit.jupiter.api.Assertions.assertArrayEquals; 

import static org.junit.jupiter.api.Assertions.assertEquals; 

 

class ExpressionReverseParserTest { 

 

    @Test 

    void testSingleNodeExpression() { 

        Expression expression = new Expression("Device1", "method1"); 

 

        ExpressionReverseParser parser = new ExpressionReverseParser(); 

        List<Object[]> result = parser.reverseParseExpression(expression); 

        List<Object[]> expected = new ArrayList<>(); 

        expected.add(new Object[]{"Device1", "method1", null}); 

        assertEquals(expected.size(), result.size()); 

        for (int i = 0; i < expected.size(); i++) { 
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            assertArrayEquals(expected.get(i), result.get(i)); 

        } 

    } 

 

    @Test 

    void testSimpleBinaryExpression() { 

        Expression expression = new Expression( 

            new Expression("Device1", "method1"), 

            "+", 

            new Expression(42.0, null) 

        ); 

 

        ExpressionReverseParser parser = new ExpressionReverseParser(); 

        List<Object[]> result = parser.reverseParseExpression(expression); 

 

        List<Object[]> expected = new ArrayList<>(); 

        expected.add(new Object[]{"Device1", "method1", "+"}); 

        expected.add(new Object[]{42.0, null, null}); 

 

        assertEquals(expected.size(), result.size()); 

        for (int i = 0; i < expected.size(); i++) { 

 

            assertArrayEquals(expected.get(i), result.get(i)); 

        } 

    } 

 

    @Test 

    void testNestedExpression() { 

        // Условие: Вложенное выражение 

        Expression expression = new Expression( 

            new Expression( 

                new Expression("Device1", "method1"), 

                "+", 

                new Expression(42.0, null) 

            ), 

            "*", 

            new Expression("Device2", "method2") 

        ); 

 

        ExpressionReverseParser parser = new ExpressionReverseParser(); 

        List<Object[]> result = parser.reverseParseExpression(expression); 

 

        List<Object[]> expected = new ArrayList<>(); 

        expected.add(new Object[]{"Device1", "method1", "+"}); 

        expected.add(new Object[]{42.0, null, "*"}); 

        expected.add(new Object[]{"Device2", "method2", null}); 

 

        assertEquals(expected.size(), result.size()); 

        for (int i = 0; i < expected.size(); i++) { 

            System.out.println(Arrays.toString(result.get(i))); 

            assertArrayEquals(expected.get(i), result.get(i)); 

        } 

    } 

 

    @Test 

    void testComplexExpression() { 

        ExpressionTest.Person person1 = new ExpressionTest.Person(10); 

        ExpressionTest.Person person2 = new ExpressionTest.Person(5); 

        ExpressionTest.Person person3 = new ExpressionTest.Person(3); 

        ExpressionTest.Person person4 = new ExpressionTest.Person(2); 

 

        // ((person1.getAge() + person2.getAge()) - person3.getAge()) / 

person4.getAge() 

        Expression expr1 = new Expression(person1, "getAge"); 
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        Expression expr2 = new Expression(person2, "getAge"); 

        Expression expr3 = new Expression(person3, "getAge"); 

        Expression expr4 = new Expression(person4, "getAge"); 

 

        // (person1.getAge() + person2.getAge()) 

        Expression additionExpr = new Expression(expr1, "+", expr2); 

 

        // (additionExpr - person3.getAge()) 

        Expression subtractionExpr = new Expression(additionExpr, "-", expr3); 

 

        // (subtractionExpr / person4.getAge()) 

        Expression divisionExpr = new Expression(subtractionExpr, "/", expr4); 

        Expression divisionTest = new Expression(divisionExpr, "==", new 

Expression(6.0)); 

 

        ExpressionReverseParser parser = new ExpressionReverseParser(); 

        List<Object[]> result = parser.reverseParseExpression(divisionTest); 

         

        List<Object[]> expected = new ArrayList<>(); 

        expected.add(new Object[]{"10", "getAge", "+"}); 

        expected.add(new Object[]{"5", "getAge", "-"}); 

        expected.add(new Object[]{"3", "getAge", "/"}); 

        expected.add(new Object[]{"2", "getAge", "=="}); 

        expected.add(new Object[]{"6", "getAge", null}); 

         

//        assertEquals(expected.size(), result.size()); 

        for (int i = 0; i < expected.size(); i++) { 

            System.out.printf("%s %s\n", Arrays.toString(expected.get(i)), 

Arrays.toString(result.get(i))); 

//            assertArrayEquals(expected.get(i), result.get(i)); 

        } 

    } 

} 

 

package org.example.rule; 

 

import org.example.rule.entity.ConditionWithOperator; 

import org.example.rule.entity.Expression; 

import org.junit.jupiter.api.Test; 

 

import static org.junit.Assert.assertEquals; 

 

public class ExpressionTest { 

    public static class Person { 

        private int age; 

 

        public Person(int age) { 

            this.age = age; 

        } 

 

        public int getAge() { 

            return age; 

        } 

 

        public void setAge(int age) { 

            this.age = age; 

        } 

    } 

    @Test 

    public void testAdditionWithObjects() { 

        Person person1 = new Person(10); 

        Person person2 = new Person(5); 
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        Expression expr1 = new Expression(person1, "getAge");  // person1.getAge() 

        Expression expr2 = new Expression(person2, "getAge");  // person2.getAge() 

        Expression addition = new Expression(expr1, "+", expr2);  // 

(person1.getAge() + person2.getAge()) 

 

        assertEquals(15.0, addition.evaluate()); 

    } 

 

    @Test 

    public void testComplexExpressionWithObjects() { 

        Person person1 = new Person(10); 

        Person person2 = new Person(5); 

        Person person3 = new Person(3); 

        Person person4 = new Person(2); 

 

        // ((person1.getAge() + person2.getAge()) - person3.getAge()) / 

person4.getAge() 

        Expression expr1 = new Expression(person1, "getAge"); 

        Expression expr2 = new Expression(person2, "getAge"); 

        Expression expr3 = new Expression(person3, "getAge"); 

        Expression expr4 = new Expression(person4, "getAge"); 

 

        // (person1.getAge() + person2.getAge()) 

        Expression additionExpr = new Expression(expr1, "+", expr2); 

 

        // (additionExpr - person3.getAge()) 

        Expression subtractionExpr = new Expression(additionExpr, "-", expr3); 

 

        // (subtractionExpr / person4.getAge()) 

        Expression divisionExpr = new Expression(subtractionExpr, "/", expr4); 

        Expression divisionTest = new Expression(subtractionExpr, "==", new 

Expression(6.0)); 

 

        assertEquals(true, divisionTest.evaluate()); 

    } 

 

    @Test 

    public void testMultiplicationWithObjectMethod() { 

        Person person1 = new Person(4); 

        Person person2 = new Person(5); 

        Expression expr1 = new Expression(person1, "getAge");  // person1.getAge() 

        Expression expr2 = new Expression(person2, "getAge");  // person2.getAge() 

        Expression multiplication = new Expression(expr1, "*", expr2);  // 

(person1.getAge() * person2.getAge()) 

 

        assertEquals(20.0, multiplication.evaluate()); 

    } 

 

    @Test 

    public void testNestedExpressionWithObjects() { 

 

        Person person1 = new Person(10); 

        Person person2 = new Person(5); 

        Person person3 = new Person(2); 

 

 

        Expression expr1 = new Expression(person1, "getAge"); 

        Expression expr2 = new Expression(person2, "getAge"); 

        Expression expr3 = new Expression(person3, "getAge"); 

 

        // (person1.getAge() + person2.getAge()) 

        Expression additionExpr = new Expression(expr1, "+", expr2); 

 

        // (additionExpr * person3.getAge()) 
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        Expression multiplicationExpr = new Expression(additionExpr, "*", expr3); 

 

 

        assertEquals(30.0, multiplicationExpr.evaluate()); 

    } 

 

    @Test 

    public void testDivisionByZeroWithObject() { 

 

        Person person1 = new Person(10); 

        Person person2 = new Person(0); 

 

 

        Expression expr1 = new Expression(person1, "getAge"); 

        Expression expr2 = new Expression(person2, "getAge"); 

        Expression division = new Expression(expr1, "/", expr2);  // 

(person1.getAge() / person2.getAge()) 

 

        assertEquals(Double.NaN, division.evaluate()); 

    } 

 

    @Test 

    public void testComplexExpressionWithMethods() { 

 

        Person person1 = new Person(10); 

        Person person2 = new Person(5); 

        Person person3 = new Person(3); 

        Person person4 = new Person(2); 

 

        Expression expr1 = new Expression(person1, "getAge"); 

        Expression expr2 = new Expression(person2, "getAge"); 

        Expression expr3 = new Expression(person3, "getAge"); 

        Expression expr4 = new Expression(person4, "getAge"); 

 

        // (person1.getAge() + person2.getAge()) 

        Expression additionExpr = new Expression(expr1, "+", expr2); 

 

        // (additionExpr - person3.getAge()) 

        Expression subtractionExpr = new Expression(additionExpr, "-", expr3); 

 

        // (subtractionExpr / person4.getAge()) 

        Expression divisionExpr = new Expression(subtractionExpr, "/", expr4); 

 

        assertEquals(6.0, divisionExpr.evaluate()); 

    } 

} 

 

package org.example.rule; 

 

import junit.framework.TestCase; 

import org.example.entity.CurrentLineSensor; 

import org.example.entity.Transformer; 

import org.example.rule.entity.*; 

import org.example.rule.executor.RuleExecutor; 

import org.example.subscriber.service.mqtt.publisher.MQTTPublisher; 

import org.example.subscriber.service.mqtt.publisher.MQTTPublisherFactory; 

 

public class RuleBuilderTest extends TestCase { 

    public void testName(){ 

        Transformer objA = new Transformer(); 

        MQTTPublisher mqttPublisher = 

MQTTPublisherFactory.getPublisher("testClient"); 

        objA.setTurnsRation(2.0); 
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        CurrentLineSensor objB = new CurrentLineSensor(); 

        objB.setVoltage(110.0); 

        objA.setSensorId("device1"); 

        RuleBuilder builder = new RuleBuilder(); 

        Expression condition1Expr = new Expression( 

                new Expression(objB, "getVoltage"), 

                ">", 

                new Expression(110.0) 

        ); 

        Expression condition2Expr = new Expression( 

                new Expression(objB, "getVoltage"), 

                "<", 

                new Expression(330.0) 

        ); 

        Expression condition3Expr = new Expression( 

                new Expression(objB, "getVoltage"), 

                "<", 

                new Expression(330.0) 

        ); 

        Expression condition4Expr = new Expression( 

                new Expression(objB, "getVoltage"), 

                ">", 

                new Expression(100.0) 

        ); 

 

        ConditionWithOperator conditionWithOperator1 = new 

ConditionWithOperator(condition1Expr, "AND"); 

        ConditionWithOperator conditionWithOperator2 = new 

ConditionWithOperator(condition2Expr, "AND"); 

        ConditionWithOperator conditionWithOperator3 = new 

ConditionWithOperator(condition3Expr, "OR"); 

        ConditionWithOperator conditionWithOperator4 = new 

ConditionWithOperator(condition4Expr, "AND"); 

 

        Action action = new Action(mqttPublisher, "writeData", new Expression(4)); 

 

 

        Rule rule = builder 

                .addCondition(conditionWithOperator1) 

                .addCondition(conditionWithOperator2) 

                .addCondition(conditionWithOperator3) 

                .addCondition(conditionWithOperator4) 

                .addAction(action) 

                .build(); 

 

        RuleExecutor ruleExecutor = new RuleExecutor(rule); 

        ruleExecutor.execute(); 

 

        System.out.println("Sensor voltage= " + objB.getVoltage()); 

        System.out.println("Transformer turnsRation= " + objA.getTurnsRation()); 

    } 

 

 

    public void testRuleExecutor() { 

 

    } 

} 

 

package org.example.rule; 

 

import junit.framework.TestCase; 

import org.example.entity.Device; 

import org.example.entity.DeviceType; 
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import org.example.factory.DeviceFactory; 

import org.example.rule.entity.Action; 

import org.example.rule.entity.Expression; 

import org.example.rule.entity.Rule; 

import org.example.rule.executor.ActionExecutor; 

import org.example.rule.executor.DefaultActionExecutor; 

import org.example.rule.executor.RuleExecutorThread; 

import org.example.service.RuleService; 

import org.example.subscriber.service.mqtt.publisher.MQTTPublisher; 

import org.example.subscriber.service.mqtt.publisher.MQTTPublisherFactory; 

 

import java.util.List; 

 

public class RuleExecutorTest extends TestCase { 

    public void testActionExecutor(){ 

        Device transformer = 

DeviceFactory.getDevice(DeviceType.TRANSPORTER).get(); 

        MQTTPublisher mqttPublisher = MQTTPublisherFactory.getPublisher("test"); 

        Action action = new Action(transformer, "setTurnsRation", new 

Expression(3.0)); 

        Action action2 = new Action(mqttPublisher, "writeData", new 

Expression(transformer)); 

        ActionExecutor actionExecutor = new DefaultActionExecutor(); 

        actionExecutor.execute(action); 

        System.out.println(transformer); 

    } 

 

    public void testRuleExecutorThread(){ 

        RuleService ruleService = new RuleService(); 

        List<Rule> ruleList= ruleService.getAllRule(); 

//        System.out.println(ruleList); 

        for (Rule rule : ruleList){ 

            Thread thread = new RuleExecutorThread(rule); 

            thread.start(); 

        } 

        while (true){} 

 

    } 

} 

 

package org.example.rule; 

 

import com.fasterxml.jackson.core.JsonProcessingException; 

import org.example.entity.CurrentLineSensor; 

import org.example.entity.Transformer; 

import org.example.rule.entity.*; 

import org.example.rule.serializer.RuleDeserializer; 

import org.example.rule.serializer.RuleSerializer; 

import org.example.subscriber.service.mqtt.publisher.MQTTPublisher; 

import org.example.subscriber.service.mqtt.publisher.MQTTPublisherFactory; 

import org.jetbrains.annotations.NotNull; 

import org.junit.jupiter.api.Test; 

 

import java.time.Instant; 

import java.time.LocalDateTime; 

import java.util.List; 

 

import static org.junit.jupiter.api.Assertions.*; 

 

public class RuleSerializerTest { 

 

    private final RuleSerializer ruleSerializer = new RuleSerializer(); 

    private final RuleDeserializer ruleDeserializer = new RuleDeserializer(); 



259 

 

    @Test 

    public void testSerializeAndDeserializeRule() throws Exception { 

        Rule rule = getRule(); 

 

        String serializedRule = ruleSerializer.serializeRule(rule); 

        System.out.println(rule); 

        System.out.println(serializedRule); 

        Rule deserializedRule = ruleDeserializer.deserialize(serializedRule); 

        System.out.println(serializedRule); 

 

        isRuleEqual(rule, deserializedRule); 

    } 

 

    public static void isRuleEqual(Rule rule, Rule deserializedRule) { 

        idRuleIdEqual(rule, deserializedRule); 

        isConditionsWithOperatorEquals(rule, deserializedRule); 

        isActionsEquals(rule, deserializedRule); 

        isTimeStampEqual(rule, deserializedRule); 

    } 

 

    private static void isTimeStampEqual(Rule rule, Rule deserializedRule) { 

        LocalDateTime timeStampOrig = rule.getTimeStamp(); 

        LocalDateTime timeStampDes = deserializedRule.getTimeStamp(); 

        assertEquals(timeStampOrig, timeStampDes); 

    } 

 

    private static void idRuleIdEqual(Rule rule, Rule deserializedRule) { 

        Long idOrig = rule.getId(); 

        Long idDes = deserializedRule.getId(); 

        assertEquals(idOrig, idDes); 

    } 

 

    private static void isActionsEquals(Rule rule, Rule deserializedRule) { 

        List<Action> actionsOrig = rule.getActions(); 

        List<Action> actionsDes = deserializedRule.getActions(); 

        for (int actionPos = 0; actionPos < actionsOrig.size(); actionPos++) { 

            Action actionOrig = actionsOrig.get(actionPos); 

            Action actionDes = actionsDes.get(actionPos); 

            assertEquals(actionOrig, actionDes); 

        } 

    } 

 

    // Метод для проверки выражений внутри условий 

    private static void isConditionsWithOperatorEquals(Rule rule, Rule 

deserializedRule) { 

        List<ConditionWithOperator> conditionsOrig = 

rule.getConditionsWithOperators(); 

        List<ConditionWithOperator> conditionsDeserialized = 

deserializedRule.getConditionsWithOperators(); 

        for (int condPos = 0; condPos < conditionsOrig.size(); condPos++) { 

            ConditionWithOperator conditionWithOpOrig = 

conditionsOrig.get(condPos); 

            ConditionWithOperator conditionWithOpDes = 

conditionsDeserialized.get(condPos); 

            Expression conditionOrig = conditionWithOpOrig.getCondition(); 

            Expression conditionDes = conditionWithOpDes.getCondition(); 

            String logicOrig = conditionWithOpOrig.getLogicalOperator(); 

            String logicDes = conditionWithOpDes.getLogicalOperator(); 

            assertEquals(conditionOrig, conditionDes); 

            assertEquals(logicOrig, logicDes); 

        } 

    } 
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    public static Rule getRule() { 

        CurrentLineSensor sensor = new CurrentLineSensor("device1", 220.0, 10.0); 

        CurrentLineSensor sensor2 = new CurrentLineSensor("device", 222.0, 10.0); 

         

        Expression expr1 = new Expression(new Expression(sensor, "getVoltage"), 

">", new Expression(200.0)); 

        Expression expr2 = new Expression(new Expression(sensor2, "getVoltage"), 

">", new Expression(204.0)); 

 

        System.out.println(expr1.evaluate()); 

         

        ConditionWithOperator condition1 = new ConditionWithOperator(expr1, 

"AND"); 

        ConditionWithOperator condition2 = new ConditionWithOperator(expr2, "OR"); 

         

        Transformer transformer = new Transformer("device1", 2.0); 

        MQTTPublisher mqttPublisher = MQTTPublisherFactory.getPublisher("test"); 

        Action action = new Action(transformer, "turnsRatio", new 

Expression(2.0)); 

        Action action2 = new Action(mqttPublisher, "writeData", new 

Expression(transformer)); 

         

        return new Rule(List.of(condition1, condition2), List.of(action, 

action2)); 

    } 

} 

 

package org.example.rule; 

 

import junit.framework.TestCase; 

import org.example.rule.entity.Rule; 

import org.example.service.RuleService; 

 

import java.util.List; 

 

public class RuleServiceTest extends TestCase { 

    public void testName() { 

        Rule rule = RuleSerializerTest.getRule(); 

        RuleService ruleService = new RuleService(); 

        ruleService.saveRule(rule); 

 

        List<Rule> rules =  ruleService.getAllRule(); 

        System.out.println(rules.getFirst()); 

        RuleSerializerTest.isRuleEqual(rule, rules.getFirst()); 

    } 

} 

 

package org.example.subscriber; 

 

import junit.framework.TestCase; 

import org.eclipse.paho.client.mqttv3.MqttClient; 

import org.eclipse.paho.client.mqttv3.MqttException; 

import org.example.entity.DeviceType; 

import org.example.entity.Topic; 

import org.example.service.TopicService; 

import org.example.subscriber.service.mqtt.MQTTClientFactory; 

import org.example.subscriber.parser.CurrentLineDataParser; 

import org.example.subscriber.parser.TransformerDataParser; 

import org.example.subscriber.strategy.DeviceDataListener; 

import org.example.subscriber.strategy.TopicSubscriber; 
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import java.time.ZonedDateTime; 

import java.util.HashSet; 

import java.util.Set; 

 

import static java.lang.Thread.sleep; 

 

 

public class MQTTSubscriberTest extends TestCase { 

    private void testBehaviour(SubscriberBehaviour subscriberBehaviour, String 

clientId, Set<Topic> topics) { 

        try { 

            MqttClient client = MQTTClientFactory.getMqttClient(clientId); 

            MQTTClientSubscriber clientSubscriber = new 

MQTTClientSubscriber(client, subscriberBehaviour); 

            clientSubscriber.connectAndSubscribe(topics); 

        } catch (MqttException e) { 

            e.printStackTrace(); 

        } 

    } 

 

 

    private void deviceDataListener() { 

        DeviceDataParserFactory parserFactory = new DeviceDataParserFactory(); 

        parserFactory.registerParser(DeviceType.TRANSPORTER, new 

TransformerDataParser()); 

        parserFactory.registerParser(DeviceType.CURRENT_LINE_SENSOR, new 

CurrentLineDataParser()); 

        TopicService topicService = new TopicService(); 

        Set<Topic> topics = new HashSet<>(topicService.getAllTopics()); 

        while (topics.isEmpty()){ 

            try { 

                Thread.sleep(30000); 

            } catch (InterruptedException e) { 

                throw new RuntimeException(e); 

            } 

            topics = new HashSet<>(topicService.getAllTopics()); 

        } 

        DeviceDataListener subscriberBehaviour = new 

DeviceDataListener(parserFactory, topics); 

        String idClient = "DeviceSubscriberClient"; 

 

        Thread thread = new Thread(new SubscriberThread(idClient, 

subscriberBehaviour, topics)); 

        thread.start(); 

    } 

 

    private void topicListener() { 

        Set<Topic> topics = new HashSet<>(Set.of(new Topic("client/#", 

ZonedDateTime.now().toInstant()))); 

        SubscriberBehaviour subscriberBehaviour = new TopicSubscriber(); 

        String idClient = "DeviceEnvironmentListener"; 

        MQTTClientSubscriber clientSubscriber = null; 

        try { 

            MqttClient client = MQTTClientFactory.getMqttClient(idClient); 

            clientSubscriber = new MQTTClientSubscriber(client, 

subscriberBehaviour); 

            clientSubscriber.connectAndSubscribe(topics); 

        } catch (MqttException e) { 

            throw new RuntimeException(e); 

        } 

    } 

 

    public void testTopicListener() { 

        topicListener(); 
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        while (true) {} 

    } 

 

    public void testDeviceDataListener() { 

        deviceDataListener(); 

        while (true) {} 

    } 

 

    public void testSubscriberThread() { 

        topicListener(); 

        deviceDataListener(); 

        while (true) { 

            try { 

                Thread.sleep(3000); 

            } catch (InterruptedException e) { 

                throw new RuntimeException(e); 

            } 

        } 

    } 

} 

 

version: '3.8' 

 

services: 

  influxdb: 

    image: influxdb:latest 

    container_name: influxdb 

    ports: 

      - "8086:8086" 

    volumes: 

      - ./volume/influxdb:/var/lib/influxdb2 

    restart: always 

    environment: 

      - DOCKER_INFLUXDB_INIT_MODE=setup 

      - DOCKER_INFLUXDB_INIT_USERNAME=admin 

      - DOCKER_INFLUXDB_INIT_PASSWORD=admin123 

      - DOCKER_INFLUXDB_INIT_ORG=nure 

      - DOCKER_INFLUXDB_INIT_BUCKET=eecsystem 

 

  node-red: 

    image: nodered/node-red:latest 

    container_name: node-red 

    environment: 

      - NODE_RED_USER_DIR=/data 

    ports: 

      - "1880:1880" 

    volumes: 

      - ./volume/node-red:/data 

    restart: always 

    networks: 

      - nodered-net 

 

  emqx: 

    image: emqx/emqx:latest 

    container_name: emqx 

    ports: 

      - "1883:1883"    # MQTT 

      - "8083:8083"    # MQTT WebSocket 

      - "18083:18083"  # Панель керування 

    volumes: 

      - ./volume/emqx/emqx_data:/opt/emqx/data 

      - ./volume/emqx/emqx_plugins:/opt/emqx/plugins 

    environment: 
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      EMQX_LOADED_PLUGINS: "emqx_dashboard,emqx_management"  

    restart: unless-stopped 

 

  postgres: 

    image: postgres:latest 

    container_name: postgres 

    environment: 

      POSTGRES_USER: admin 

      POSTGRES_PASSWORD: admin123 

      POSTGRES_DB: eecsystem 

    ports: 

      - "5432:5432" 

    volumes: 

      - ./volume/postgres:/var/lib/postgresql/data 

    restart: always 

    networks: 

      - my-network 

 

  pgadmin: 

    image: dpage/pgadmin4:latest 

    container_name: pgadmin 

    environment: 

      PGADMIN_DEFAULT_EMAIL: admin@example.com 

      PGADMIN_DEFAULT_PASSWORD: admin123 

    ports: 

      - "5050:80"  

    volumes: 

      - ./volume/pgadmin:/var/lib/pgadmin 

    restart: always 

    networks: 

      - my-network 

 

networks: 

  nodered-net: 

    driver: bridge 

 

  my-network: 

    driver: bridge 

 

<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 

http://maven.apache.org/xsd/maven-4.0.0.xsd"> 

  <modelVersion>4.0.0</modelVersion> 

 

  <groupId>org.example</groupId> 

  <artifactId>EECSystem</artifactId> 

  <version>1.0-SNAPSHOT</version> 

  <packaging>jar</packaging> 

 

  <name>EECSystem</name> 

  <url>http://maven.apache.org</url> 

 

  <properties> 

    <project.build.sourceEncoding>UTF-8</project.build.sourceEncoding> 

    <java.version>22</java.version> 

    <javafx.version>23.0.1</javafx.version> 

  </properties> 

 

  <dependencies> 

    <dependency> 

      <groupId>junit</groupId> 

      <artifactId>junit</artifactId> 
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      <version>3.8.1</version> 

      <scope>test</scope> 

    </dependency> 

    <dependency> 

      <groupId>com.ghgande</groupId> 

      <artifactId>j2mod</artifactId> 

      <version>3.1.0</version> 

    </dependency> 

    <!-- https://mvnrepository.com/artifact/org.projectlombok/lombok --> 

    <dependency> 

      <groupId>org.projectlombok</groupId> 

      <artifactId>lombok</artifactId> 

      <version>1.18.36</version> 

      <scope>provided</scope> 

    </dependency> 

    <dependency> 

      <groupId>org.eclipse.paho</groupId> 

      <artifactId>org.eclipse.paho.client.mqttv3</artifactId> 

      <version>1.2.5</version> <!-- Убедитесь, что версия актуальна --> 

    </dependency> 

    <!-- https://mvnrepository.com/artifact/com.influxdb/influxdb-client-java --> 

    <dependency> 

      <groupId>com.influxdb</groupId> 

      <artifactId>influxdb-client-java</artifactId> 

      <version>7.2.0</version> 

    </dependency> 

    <dependency> 

      <groupId>com.fasterxml.jackson.core</groupId> 

      <artifactId>jackson-databind</artifactId> 

      <version>2.15.2</version> <!-- Убедитесь, что это актуальная версия --> 

    </dependency> 

    <!-- https://mvnrepository.com/artifact/org.openjfx/javafx-controls --> 

    <dependency> 

      <groupId>org.openjfx</groupId> 

      <artifactId>javafx-controls</artifactId> 

      <version>23.0.1</version> 

    </dependency> 

    <!-- https://mvnrepository.com/artifact/org.openjfx/javafx-fxml --> 

    <dependency> 

      <groupId>org.openjfx</groupId> 

      <artifactId>javafx-fxml</artifactId> 

      <version>23.0.1</version> 

    </dependency> 

 

    <!-- Hibernate core dependency --> 

    <dependency> 

      <groupId>org.hibernate</groupId> 

      <artifactId>hibernate-core</artifactId> 

      <version>5.6.12.Final</version> 

    </dependency> 

 

    <!-- PostgreSQL JDBC Driver --> 

    <dependency> 

      <groupId>org.postgresql</groupId> 

      <artifactId>postgresql</artifactId> 

      <version>42.3.6</version> 

    </dependency> 

    <dependency> 

      <groupId>com.zaxxer</groupId> 

      <artifactId>HikariCP</artifactId> 

      <version>5.0.1</version> 

    </dependency> 

 

    <dependency> 
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      <groupId>com.google.code.gson</groupId> 

      <artifactId>gson</artifactId> 

      <version>2.8.9</version> <!-- Используйте актуальную версию --> 

    </dependency> 

 

    <!-- Logging dependency --> 

    <dependency> 

      <groupId>log4j</groupId> 

      <artifactId>log4j</artifactId> 

      <version>1.2.16</version> 

    </dependency> 

 

    <dependency> 

      <groupId>org.slf4j</groupId> 

      <artifactId>slf4j-log4j12</artifactId> 

      <version>1.6.4</version> 

    </dependency> 

    <dependency> 

      <groupId>junit</groupId> 

      <artifactId>junit</artifactId> 

      <version>RELEASE</version> 

      <scope>test</scope> 

    </dependency> 

    <dependency> 

      <groupId>org.junit.jupiter</groupId> 

      <artifactId>junit-jupiter</artifactId> 

      <version>RELEASE</version> 

      <scope>test</scope> 

    </dependency> 

 

 

  </dependencies> 

  <build> 

    <plugins> 

      <!-- Maven Compiler Plugin --> 

      <plugin> 

        <groupId>org.apache.maven.plugins</groupId> 

        <artifactId>maven-compiler-plugin</artifactId> 

        <version>3.8.1</version> 

        <configuration> 

          <source>22</source> 

          <target>22</target> 

        </configuration> 

      </plugin> 

 

      <plugin> 

        <groupId>org.openjfx</groupId> 

        <artifactId>javafx-maven-plugin</artifactId> 

        <version>0.0.8</version> 

        <executions> 

          <execution> 

            <goals> 

              <goal>run</goal> 

            </goals> 

          </execution> 

        </executions> 

        <configuration> 

          <mainClass>org.example.App</mainClass> 

        </configuration> 

      </plugin> 

    </plugins> 

  </build> 

</project> 
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