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Annotation 

 
Theme of the thesis project «Development of an integrated database 

administration environment». The goal of the project is to analyze the work of 
database administrators and software developers, to develop an application that 
simplifies working with various types of database management systems using a 
unified interface and uniform functionality regardless of the type of connection. 
During the execution of the project, it is necessary to solve the problem of cross-
platform accessibility, uniqueness of the tool, obvious interface, and functionality. 
To achieve this goal, technologies, such as JVM, Kotlin, Gradle, Git, JavaFX, 
TorandoFX, CSS, FXML were used. The graduation project includes an 
introduction, five chapters, conclusions for each chapter and a final conclusion. As a 
result, modern methods of designing and developing software products were 
studied, and a plan for further product development was drawn up. 
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        . 
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 DefaultDb.kt —       
  . 

 DialogUtil.kt —      
  JavaFX. 
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       json. 
 JsonUtil.kt —      
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 SettingsUtil.kt —       . 
 ValidatorUtil.kt — ,    
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Kotlin.         
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44 
 

  
 3.5.7 –  ConnectionInfo 
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         , 
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П л и  т лицы 4.1 

Э          
 

, .× . 
   

 ; 
  

. 

80 

   
   

. 

24 

 516 

 

4.2      

 
        

 : 
 ; 
  ; 
  ; 
  ; 
 . 

  –      , 
     .   

     4.2.      
   4.1: 

 = ∑ 𝑖𝑛𝑖 ;  𝑖 = 𝑃𝑖 ∗ 𝐶𝑖 ,                                      (4.1) 

 
   –    ; 

       i –   i-  ; 
        i –  ; 
        n –   ; 
        Pi –  i-  ; 
        Ci -   i-  . 

 : 
 = + + +  + =  × .                (4.2) 
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-  
 

 

  
, 

 

,  

  2 900 1800 

 AAA 
1.5 V 

 12 305 3660 

 5460 

 
     ,  

  . 
       

   4.3: 
 э = ∗ ∗ ∗ 𝐶,                                           (4.3) 
 

  –    ; 
       –  ; 
       –   ; 
       –    ; 
      C –   / *  (  2019 .     

.   26,71 / * ). 
 э = , ∗ , ∗ ∗ , = ,  .                       (4.4) 
 э = , ∗ , ∗ ∗ , = ,  .                       (4.5) 

        4.6: 
 э =  ∑ э𝑖𝑛𝑖 .                                                     (4.6) 

  э = , + , = ,  ,                            (4.7) 

 

 э -     ; 
       i  -  ; 
       n –  ; 
       э𝑖-     i-  .  
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4.8: 

 а =  Ф∗ А∗∗ эф ,                                                 (4.8) 

 

 а  –    ; 
       –  ; 
       –       ; 
       –      ; 
       –   . 

      4.9: 

 А = 𝑁 ,                                                   (4.9) 

 

 N –    . 
   ( )   

     4 ,  

 А = =  % .                                        (4.10) 

 а =  ∗ ∗∗ =  .                            (4.11) 

 

       
4.12: 
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А = ∑ А 𝑖 ,𝑛𝑖                                        (4.12) 

 

 А  –   ; 
       i –  ; 
       n –   ; 
       А -   i-  . 
 

 4.4 –    ( )  
 

 
  

 

 

  
,  

 
 

, % 

Э
  

 
 

  , 
/  

  
 

   
 

,  

,  

 Acer 
Aspire 7 A715-
71G-56BD 

260000 25 3024 516 11091 
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         , 
    . 

       4.13: 
 = ∗ ,                                                    (4.13) 
 

  –    ; 
        –   ; 
        –   . 

      4.14: 
 =  Ф В,                                                      (4.14) 

 
  –    ; 

       –      . 
        

 185000 . 
 =  ∗ =  .                                      (4.15) 
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= ∗ =  .                              (4.16) 
 

       4.17: 
 = ∑ 𝑖𝑛𝑖 ,                                                (4.17) 

 
  –      ; 

      i –  ; 
      n –   ; 
      𝑖 –    i-  . 
 

 4.5 –     

 
 

  
 

, .×  

 
, /  

,  

  516 1100 567600 

 567600 

 

    9,5%      
   .    

10%      . 
 ,      

4.18: 

 = ∗ ,                                                   (4.18) 

 

  –   ; 
        –      . 
 = ∗  =  .                                 (4.19) 

 

     4.20: = − ∗ , .                                              (4.20) 

 

: 
 = − ∗ , =  .                      (4.21) 
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       .,  
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  4.22: 
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  –  , ; 
       –    , ; 
       –    , %. 

 , : 
 = , ∗ + = ,  .                  (4.23) 

 

     ,   12% 
(  4.24): 

 = + ∗ .                                            (4.24) 
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5.1   щ  

 
       

ё .      : 
 𝑆𝑆𝑛  =  𝑒𝑁𝐾 𝑛𝑡 𝑟 ,                                              (5.1) 

 
:  -      , 2; 

       𝑛  -   , 2; 
       𝑒𝑁 –   ; 
        –  ; 
        –   ; 
       𝑡  -   ; 
       r1 - ,      

,  ,      
 ,   ; 

        - ,    
 . 

      
:  

 𝑡 = 𝑡 𝑡 𝑡 𝑡 𝑡 ,                                                  (5.2) 
 

 t1 –  ; 
       t2 –      ; 
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       t3 –      ,  1  
 ; 

       t4 –      ; 
       t5 –      ,  , 
 0,9. 

        ,  
 𝑡 = , .                                                       (5.3) 
 

  ,   , : 
 𝑡 = , .                                                       (5.4) 
 

      :  
 𝑡 = .                                                         (5.5) 
 

      
 : 

 𝑡 = , ∗ , ∗ ∗ ∗ , = , .                                 (5.6) 
 

       
, : 

 = , .                                                           (5.7) 
 

     : = = ,  ~ .                                                   (5.8) 

 
  ,       

   : 
 = , − , = ,  ~ .                                              (5.9) 

 
       

    : 
 = .                                                    (5.10) 
 

 r1,    , : 
 r = , .                                                    (5.11) 
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     ,  

     : 
 = .                                                    (5.12) 
 

     : 
 𝑁 =  𝑒  ∗  𝑁 ,                                              (5.13) 
 

 N –     ; 
       e  –  ; 
       mN –   . 

       
, 

 = .                                                      (5.14) 
 

    , : 
 𝑁 = , .                                                 (5.15) 
 

 ,     : 
 𝑒 = , .                                                 (5.16) 
 

     : 
 𝑁 =  ,  ∗  , =  , .                                 (5.17) 
 

       ё , 
: 𝑆 =  , ∗ , ∗, ∗ , ∗ = , .                               (5.19) 

 
      ё : 

 =  , ∗ = ,  .                                  (5.20) 

 
 ,      

   1,6 2, ,   
   ,      

 2 2. 
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 ё        
. 
       
    ,    . 

    ,   
 ,   : 

 𝐹 = ∗𝐾∗𝑆∗𝑧𝑛 ,                                               (5.21) 

 
 F –  , ; 

       –   , ; 
      S –   ; 
      Z –      (Z = 1,02); 
       –  ,    
         

(            
); 
      n –  , (    
,    ,     

     ;    , 
 ,    ,  

    ( )   ( )). 
 ,     ,    

  , ,   :  
  =  , .                                         (5.22) 
 

    : 
 𝑖 = 𝑆ℎ∗ + .                                                 (5.23) 

 
  : 
 𝑖 = ∗ + = , .                                        (5.24) 

 
  ,     : 

70%, 50%, 30%. 
  ,    

 (n)   (  5.1). 
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 5.1 –     
 

  , : 
 = , .                                                    (5.25) 
 

       : 
 = .                                                       (5.26) 
 

     : 
 𝐹 =  ∗ ∗ ∗ ,, =  .                             (5.27) 

 

  ,      -15 
  8 .      F  = 1 500 ( ). 

 ,    : 
 𝐹 =  ∗ 𝐹 = ∗ =  .                         (5.28) 
 

     ,  
        

    .    
    . 

     : 
 =  ∗𝐾∗𝑆∗𝑧∗𝑛 ,                                               (5.29) 

 
 N –  ; 

      F –  ;  
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      F  –   . 
 , : 

 =   =  .                                        (5.30) 

 
 ,      

        12 . 
      

  « »   4 .   
    . 

        
: 

 ℎ = 𝐻 − (𝐻 + 𝐻 . .),                                      (5.31) 

 
 𝐻  –    (𝐻 = 0 ); 

      𝐻 . . –      (𝐻 . . = ); 

      𝐻  –   . 
 , : 

 ℎ = − + =  .                                    (5.32) 
 

      
: =  𝜆 ∗ ℎ,                                                  (5.33) 

 
 L –   , ( ); 

      h –      ; 
      𝜆–      

(𝜆 = . 
 : 

 =  ∗ = , .                                        (5.34) 
 

   : 
 = 𝜆 ∗ 𝐻 . . = ∗ = , ;                            (5.35) 

 = ∗ ,  = ∗ , = , ,                         (5.36) 
 

  –     ; 
       –  . 
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 (0,3 … 0,5) , . 

 : 
 = , ∗ = , ∗ = , , ;                      (5.37) 
 = , ∗ = , ∗ = , , ,                      (5.38) 

 
  –         

; 
         –         
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StartWorkWindow.kt 
package start 
 
class StartWorkWindow : App(WorkWindow::class) { 
    override fun start(stage: Stage) { 
        stage.title = "DbUniToll" 
        stage.icons += Image(resources["/images/main.png"]) 
        stage.isMaximized = true 
        super.start(stage) 
    } 
} 

WorkWindow.kt 
package view 
class WorkWindow : View("DbUniTool") { 
    override val root: BorderPane by fxml() 
    private val menu = find(WorkMenu::class) 
    private val navigation = find(NavigationPane::class) 
    private val work = find(WorkPaneLayout::class) 
    private val leftPane: AnchorPane by fxid() 
    private val centerPane: AnchorPane by fxid() 
    private val bottomPane: AnchorPane by fxid() 
    private val rightPane: AnchorPane by fxid() 
    init { 
        root.top = menu.root 
        leftPane.add(navigation) 
        AnchorPane.setTopAnchor(navigation.root, 0.0) 
        AnchorPane.setBottomAnchor(navigation.root, 0.0) 
        AnchorPane.setLeftAnchor(navigation.root, 0.0) 
        AnchorPane.setRightAnchor(navigation.root, 0.0) 
        centerPane.add(work) 
        AnchorPane.setTopAnchor(work.root, 0.0) 
        AnchorPane.setBottomAnchor(work.root, 0.0) 
        AnchorPane.setLeftAnchor(work.root, 0.0) 
        AnchorPane.setRightAnchor(work.root, 0.0) 
        loadFont(resources["/fonts/Roboto-Light.ttf"], 18) 
    } 
} 

WorkMenu.kt 
package view.components 
 
class WorkMenu : Fragment("DbUniTool") { 
    override val root = menubar { 
        menu("File") { 
            item("Save", "Shortcut+S"){ 
                onAction = EventHandler { 
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                    saveFile() 
                } 
            } 
            item("Load", "Shortcut+L") { 
                onAction = EventHandler { 
                    loadFile() 
                } 
            } 
            separator() 
            item("Help", "Shortcut+H"){ 
                onAction = EventHandler { 
                    showHelp() 
                } 
            } 
        } 
        menu("Edit") { 
            item("Preference"){ 
                onAction = EventHandler { 
                    openSettings() 
                } 
            } 
            item("New SQL pane") { 
                onAction = EventHandler { 
                    ContextManager.newContext() 
                } 
            } 
        } 
    } 
 
    private fun loadFile() { 
        val fileChooser = FileChooser() 
        val file = fileChooser.showOpenDialog(currentWindow) 
        if (file != null) { 
            ContextManager.newContext(file.name, file.readText()) 
        } 
    } 
} 

NavigationPane.kt 
package view.components.navigation 
 
class NavigationPane : Fragment("DbUniTool") { 
    override val root: AnchorPane by fxml() 
    private val toolbar = find(NavigationToolbar::class) 
    private val tree = find(NavigationTree::class) 
    private val toolbarPane: AnchorPane by fxid() 
    private val treePane: AnchorPane by fxid() 
 
    init { 
        toolbarPane.add(toolbar) 
        AnchorPane.setTopAnchor(toolbar.root, 0.0) 



77 
 

П л и  ил ия  

        AnchorPane.setBottomAnchor(toolbar.root, 0.0) 
        AnchorPane.setLeftAnchor(toolbar.root, 0.0) 
        AnchorPane.setRightAnchor(toolbar.root, 0.0) 
        treePane.add(tree) 
        AnchorPane.setTopAnchor(tree.root, 0.0) 
        AnchorPane.setBottomAnchor(tree.root, 0.0) 
        AnchorPane.setLeftAnchor(tree.root, 0.0) 
        AnchorPane.setRightAnchor(tree.root, 0.0) 
 
        toolbar.removeEvent.subscribe { 
            val info = tree.getSelected() ?: return@subscribe 
            ConnectionManager.removeConnection(info) 
        } 
    } 
} 

NavigationToolbar.kt 
package view.components.navigation 
 
class NavigationToolbar : Fragment("DbUniTool") { 
    override val root: AnchorPane by fxml() 
    private val newConnection = find<NewConnection>() 
    private val add: Label by fxid() 
    private val remove: Label by fxid() 
 
    val removeEvent = PublishSubject.create<Nothing>() 
    init { 
        root.addClass("navigationToolbar") 
        add.onMouseClicked = EventHandler { startCreateNewConnection() } 
 
        remove.onMouseClicked = EventHandler { startRemoveConnection() } 
    } 
 
    private fun startRemoveConnection() { 
        removeEvent.onNext(null) 
    } 
 
    private fun startCreateNewConnection() { 
        newConnection.openModal() 
    } 
} 

NavigationTree.kt 
package view.components.navigation 
 
class NavigationTree : Fragment("DbUniTool") { 
    override val root: AnchorPane by fxml() 
    val tree = 
        treeview<Any> { 
            addClass("navigationTree") 
            addClass("noFocus") 
            root = TreeItem("") 
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            isShowRoot = false 
            cellFormat { 
                graphic = when (it) { 
                    is DbType -> ImageView(Image(it.image().toString(), 30.0, 30.0, true, true)) 
                    is Connection -> DatabaseImage(it).root 
                    else -> null 
                } 
                text = when (it) { 
                    is String -> it 
                    is Connection -> it.info.connectionName 
                    is DbType -> it.title 
                    else -> it.toString() 
                } 
            } 
        } 
 
    init { 
        root.add(tree) 
        AnchorPane.setTopAnchor(tree, 10.0) 
        AnchorPane.setRightAnchor(tree, 0.0) 
        AnchorPane.setBottomAnchor(tree, 0.0) 
        AnchorPane.setLeftAnchor(tree, 0.0) 
        ConnectionManager.connections.subscribe { connections -> 
            val c = connections.groupBy { it.info.dbType } 
            tree.populate { parent -> 
                when { 
                    parent == tree.root -> c.keys 
                    parent.value is DbType -> c[parent.value as DbType] 
                    else -> null 
                } 
            } 
        } 
 
    } 
    fun getSelected(): ConnectionInfo? { 
        val res = tree.selectedValue 
        return if (res is Connection) res.info else null 
    } 
} 

DatabaseImage.kt 
package view.components.navigation 
 
class DatabaseImage(connectionInfo: Connection) : 
Fragment(connectionInfo.info.connectionName) { 
    private val tick = ImageView(Image(resources["/images/tick.png"])) 
    override val root = stackpane { 
        add(ImageView(Image(resources["/images/database.png"]))) 
        StackPane.setAlignment(tick, Pos.BOTTOM_RIGHT) 
        add(tick) 
 



79 
 

П л и  ил ия  

        connectionInfo.isConnected.subscribe { 
            if (it) { 
                tick.show() 
            } else { 
                tick.hide() 
            } 
        } 
    } 
}  

NewConnection.kt 
package view.components.new_connection 

 
class NewConnection : View("New connection") { 
    override val root: AnchorPane by fxml() 
    private val dbmsList = find(DBMSList::class) 
    private var connectionProperties: ConnectionProperties? = null 
 
    init { 
        dbmsList.onDbmsSelected.subscribe { t -> toConnectionProperties(t) } 
    } 
 
    private fun toConnectionProperties(type: DbType) { 
        root.children.remove(dbmsList.root) 
        connectionProperties = find(ConnectionProperties::class, Pair("dbType", type)) 
 
        if (connectionProperties == null) { 
            close() 
            return 
        } 
 
        initializeConnectionProperties(connectionProperties!!) 
    } 
 
    private fun initializeConnectionProperties(propertiesElement: ConnectionProperties) { 
        root.add(propertiesElement) 
        propertiesElement.onBack.subscribe { 
            toDbmsList() 
        } 
        propertiesElement.connectionInfo.subscribe { info -> 
            ConnectionManager.addConnection(info) 
        } 
    } 
 
    override fun onBeforeShow() { 
        toDbmsList() 
    } 
 
    private fun toDbmsList() { 
        if (connectionProperties != null) { 
            root.children.remove(connectionProperties!!.root) 
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        } 
 
        if (!root.children.contains(dbmsList.root)) { 
            root.add(dbmsList) 
        } 
    } 
} 

DBMSList.kt 
package view.components.new_connection 
 
 
class DBMSList : Fragment("New connection") { 
    override val root: AnchorPane by fxml() 
    private val closeBtn: Button by fxid() 
    private val nextBtn: Button by fxid() 
    private val list: ListView<DbType> by fxid() 
    val onDbmsSelected: PublishSubject<DbType> = PublishSubject.create() 
 
    init { 
        closeBtn.onMouseClicked = EventHandler { close() } 
        nextBtn.onMouseClicked = EventHandler { selectDBMS() } 
        with(list) { 
            addClass("noFocus") 
            cellFormat { 
                text = it.title 

 

                val img = it::class.java.getResource("/images/${it.dbName}.png") 
                graphic = 
                    if (img == null) { 
                        ImageView(Image(resources["/images/folder.png"])) 
                    } else { 
                        ImageView(Image(img.toString(), 30.0, 30.0, true, true)) 
                    } 
            } 
            this.items = FXCollections.observableArrayList(allDbType) 
            this.onDoubleClick { 
                selectDBMS() 
            } 
        } 
    } 
 
    private fun selectDBMS() { 
        if (list.selectedItem == null) { 
            return 
        } 
        onDbmsSelected.onNext(list.selectedItem) 
    } 
 
} 

ConnectionProperties.kt 



81 
 

П л и  ил ия  

package view.components.new_connection 
class ConnectionProperties : Fragment("New connection") { 
    override val root: AnchorPane by fxml() 
    private val dbType: DbType by param(EMPTY_TYPE) 
    private val connectionName: TextField by fxid() 
    private val host: TextField by fxid() 
    private val port: TextField by fxid() 
    private val dbName: TextField by fxid() 
    private val userName: TextField by fxid() 
    private val password: PasswordField by fxid() 
    private val backBtn: Button by fxid() 
    private val okBtn: Button by fxid() 
 
    private val context = ValidationContext() 
 
    val connectionInfo: PublishSubject<ConnectionInfo> = PublishSubject.create() 
    val onBack: PublishSubject<Void> = PublishSubject.create() 
 
    init { 
        initializeValidators() 
        okBtn.onMouseClicked = EventHandler { createInfo() } 
        backBtn.onMouseClicked = EventHandler { onBack.onNext(null) } 

П л и  ил ия  

        port.text = dbType.defaultPort.toString() 
    } 
 
    private fun createInfo() { 
        if (!context.validate()) { 
            return 
        } 
        val newCon = ConnectionInfo( 
            connectionName.text, 
            host.text, 
            port.text, 
            dbName.text, 
            userName.text, 
            password.text, 
            dbType 
        ) 
        connectionInfo.onNext(newCon) 
 
        close() 
    } 
 
    private fun initializeValidators() { 
        context.addValidator(connectionName, connectionName.textProperty()) { 
            if (ConnectionManager.validateConnectionName(it)) { 
                null 
            } else { 
                error("Incorrect contextName")’ 
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            } 
        } 
 
        context.addRequireValidator(host) 
        context.addRequireValidator(dbName) 
        context.addRequireValidator(userName) 
        context.addRequireValidator(password) 
 
        context.addNumberValidator(port) 
    } 
 
} 

WorkPaneLayout.kt 
package view.components.work_pane 
 
class WorkPaneLayout : View("WorkPane") { 
    override val root: AnchorPane by fxml() 
    private val workPane: TabPane by fxid() 
 
    init { 
        workPane.tabClosingPolicy = TabPane.TabClosingPolicy.ALL_TABS 
        ContextManager.contexts.subscribe { contexts -> 
            updateTabs(contexts) 
        } 
    } 
 
    private fun updateTabs(contexts: List<WorkContext>) { 
        for (context in contexts) { 
            if (unknownContext(context)) { 
                addNewTab(context) 
            } 
        } 
    } 
 
    private fun addNewTab(context: WorkContext) { 
        workPane.tab(context.contextName) { 
            val sqlEditor = SqlPanel(context) 
            add(sqlEditor.root) 
            onCloseRequest = EventHandler { sqlEditor.closeRequest() } 
        } 
    } 
 
    private fun unknownContext(context: WorkContext) = 
        workPane.tabs.filtered { t -> t.text == context.contextName }.isEmpty() 
} 

SqlPanel.kt 
package view.components.work_pane 
 
class SqlPanel(private val context: WorkContext) : Fragment(context.contextName) { 
    override val root: AnchorPane by fxml() 
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    private val codePane: AnchorPane by fxid() 
   

    private val codeArea: CodeArea = CodeArea() 
 
    private val conSelect: ComboBox<String> by fxid() 
    private val run: Label by fxid() 
    private val save: Label by fxid() 
    private val open: Label by fxid() 
 
    private val outContainer: AnchorPane by fxid() 
    private val out: OutPane = find(OutPane::class, Pair("source", context.results)) 
 
    init { 
        outContainer.add(out) 
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        codeArea.paragraphGraphicFactory = LineNumberFactory.get(codeArea) 
        codeArea 
            .multiPlainChanges() 
            .successionEnds(Duration.ofMillis(150)) 
            .subscribe { codeArea.setStyleSpans(0, computeHighlighting(codeArea.text)) } 
 
        codeArea.addEventHandler(KEY_PRESSED) { 
            if (it.code == KeyCode.ENTER && it.isControlDown) { 
                executeSelected() 
            } 
        } 
        codeArea.appendText(context.sql) 
        codeArea.textProperty().onChange { context.sql = it ?: "" } 
        codePane.add(codeArea) 
 
        open.onMouseClicked = EventHandler { loadFile() } 
        run.onMouseClicked = EventHandler { executeSelected() } 
        save.onMouseClicked = EventHandler { context.save() } 
 
        AnchorPane.setTopAnchor(codeArea, 0.0) 
        AnchorPane.setBottomAnchor(codeArea, 0.0) 
        AnchorPane.setLeftAnchor(codeArea, 0.0) 
        AnchorPane.setRightAnchor(codeArea, 0.0) 
 
        ConnectionManager.connections.subscribe { t -> updateConnectionsList(t) } 
        conSelect.valueProperty().onChange { context.connection = it ?: "" } 
    } 
 
    private fun updateConnectionsList(t: List<Connection>) { 
        with(conSelect) { 
            items.clear() 
            items.addAll(t.map { it.info.connectionName }) 
            if (items.contains(context.connection)) { 
                value = context.connection 
            } else if (items.size > 0) { 
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                value = items[0] 
                context.connection = items[0] 
            } 
        } 
    } 
 
    private fun executeSelected() { 
        var code = codeArea.selectedText 
        code = when { 
            code.isNullOrEmpty() -> codeArea.text 
            else -> code 
} 
 
        code = code.replace(Regex("--[^\n]*" + "|" + "/\\*(.|\\R)*?\\*/"), "") 
 
        QueryManager.executeQuery(context, code) 
    } 
    fun closeRequest() { 
        alert(Alert.AlertType.WARNING, 
            "Close request", 
            "Save content in ${context.contextName} ?", 
            ButtonType.YES, 
            ButtonType.NO, 
            owner = this.currentWindow, 
            actionFn = { 
                if (it == ButtonType.YES) { 
                    val fileChooser = FileChooser() 
                    fileChooser.initialFileName = context.contextName + ".sql" 
                    fileChooser.showSaveDialog(currentWindow)?.writeText(context.sql) 
                } 
                ContextManager.removeContext(context) 
            }) 
    } 
    private fun loadFile() { 
        val fileChooser = FileChooser() 
        val file = fileChooser.showOpenDialog(this.currentWindow) 
        if (file != null) { 
            alert( 
                Alert.AlertType.WARNING, 
                "Where to open the file?", 
                null, 
                THIS_PANE, 
                OTHER_PANE, 
                ButtonType.CANCEL, 
                owner = currentWindow, 
                actionFn = { 
                    if (it == THIS_PANE) { 
                        codeArea.clear() 
                        codeArea.appendText(file.readText()) 
                    } else if (it == OTHER_PANE) { 
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                        ContextManager.newContext(file.name, file.readText()) 
                    } 
                } 
            ) 
        } 
    } 
} 

П л и  ил ия  

OutPane.kt 
package view.components.work_pane 
 
class OutPane() : Fragment("My View") { 
    override val root = tabpane { } 
    private val source: Subject<List<QueryResult>, List<QueryResult>> by param() 
 
    init { 
        source.subscribe { results -> 
            clearResults() 
            for (result in results) { 
                addResult(result) 
            } 
        } 
 
        AnchorPane.setLeftAnchor(root, 0.0) 
        AnchorPane.setRightAnchor(root, 0.0) 
        AnchorPane.setBottomAnchor(root, 0.0) 
        AnchorPane.setTopAnchor(root, 0.0) 
    } 
 
    private fun addResult(result: QueryResult) { 
        with(root) { 
            tab(result.query) { 
                val table = ResultTable(result.query, result) 
                add(table) 
                AnchorPane.setTopAnchor(table.root, -0.9) 
                AnchorPane.setBottomAnchor(table.root, 0.0) 
                AnchorPane.setLeftAnchor(table.root, 0.0) 
                AnchorPane.setRightAnchor(table.root, 0.0) 
            } 
        } 
    } 
 
    private fun clearResults() { 
        root.tabs.removeAll(root.tabs) 
    } 
} 

ResultTable.kt 
package view.components.work_pane 
 
class ResultTable(text: String, result: QueryResult) : Fragment(text) { 
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    override val root = anchorpane() 
 
    init { 
        result.data.subscribe { setResult(it) } 

    } 
 
    private fun setResult(it: QueryResultData) { 
        when (it) { 
            is ErrorQuery -> { 
                errorMessage(it) 
            } 
            is SuccessQuery -> { 
                resultTable(it) 
            } 
            is SuccessNoResultQuery -> { 
                successMessage(it) 
            } 
            is ExecutingQuery -> { 
                loading(it) 
            } 
        } 
    } 
 
    private fun successMessage(query: SuccessNoResultQuery) { 
        Platform.runLater { 
            root.textarea("Success : " + query.text) { 
                style { 
                    fill = c(0, 150, 0) 
                } 
                AnchorPane.setTopAnchor(this, 0.0) 
                AnchorPane.setBottomAnchor(this, 0.0) 
                AnchorPane.setLeftAnchor(this, 0.0) 
                AnchorPane.setRightAnchor(this, 0.0) 
                isEditable = false 
            } 
        } 
    } 
 
    private fun loading(query: ExecutingQuery) { 
        Platform.runLater { 
            root.vbox { 
                AnchorPane.setTopAnchor(this, 0.0) 
                AnchorPane.setBottomAnchor(this, 0.0) 
                AnchorPane.setLeftAnchor(this, 0.0) 
                AnchorPane.setRightAnchor(this, 0.0) 
                alignment = Pos.TOP_CENTER 
                imageview(Image("/images/loading.gif", 100.0, 100.0, false, false)) 
                button("STOP") { 
                    onMouseClicked = EventHandler { 
                        query.job.cancel() 
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                    } 
                } 
                separator(Orientation.HORIZONTAL) { } 
                text("From : " + SimpleDateFormat("yyyy/MM/dd 
hh24:mm:ss.sss").format(query.start)) 
 
            } 
        } 
    } 
 
    private fun errorMessage(query: ErrorQuery) { 
        Platform.runLater { 
            root.textarea("ERROR : " + query.error) { 
                style { 
                    fill = c(150, 0, 0) 
                } 
                AnchorPane.setTopAnchor(this, 0.0) 
                AnchorPane.setBottomAnchor(this, 0.0) 
                AnchorPane.setLeftAnchor(this, 0.0) 
                AnchorPane.setRightAnchor(this, 0.0) 
                isEditable = false 
            } 
        } 
    } 
 
    private fun resultTable(query: SuccessQuery) { 
        Platform.runLater { 
            root.tableview(query.rows.observable()) { 
                isEditable = false 
                multiSelect(true) 
 
                AnchorPane.setTopAnchor(this, 0.0) 
                AnchorPane.setBottomAnchor(this, 0.0) 
                AnchorPane.setLeftAnchor(this, 0.0) 
                AnchorPane.setRightAnchor(this, 0.0) 
 
                for (c in query.columns) { 
                    val column = TableColumn<Row, String>(c.name) 
                    column.setCellValueFactory { 
                        return@setCellValueFactory SimpleStringProperty(it.value.data[c]) 
                    } 
 
                    this.addColumnInternal(column) 
                } 
            } 
        } 

ApplicationUtil.kt 
package util 
 
const val appName = "DbUniTool" 
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val appConfigDir: Path = 
Paths.get(System.getProperty("user.home")).resolve(".config").resolve(appName) 
 
val appCacheDir: Path = 
Paths.get(System.getProperty("user.home")).resolve(".cache").resolve(appName) 

DefaultDb.kt 
package util 
 
import models.connection.DbType 
import java.util.function.Function 
 
val EMPTY_TYPE: DbType = DbType("", "", "", 0) 
val POSTGRE_SQL: DbType = 
    DbType("postgresql", "PostgreSQL", "org.postgresql.Driver", 5432) 
 
val MY_SQL: DbType = DbType("mysql", "MySQL", "com.mysql.jdbc.Driver", 3306) 
 
val MS_SQL: DbType = 
    DbType("sqlserver", "MSSQL", "com.microsoft.sqlserver.jdbc.SQLServerDriver", 
1433) 
 
val ORACLE: DbType = 
    DbType("oracle", "Oracle", "oracle.jdbc.OracleDriver", 1521, Function { info -> 
        val url = info.host + if (info.port == null) "" else ":${info.port}" 
        if (info.sid == null) { 
            "jdbc:${info.dbType.dbName}thin:@//$url/${info.dbName}" 
        } else { 
            "jdbc:${info.dbType.dbName}thin:@$url:${info.sid}" 
        } 
    }) 
 
val allDbType = arrayListOf(POSTGRE_SQL, MS_SQL, MY_SQL, ORACLE) 

FileUtil.kt 
package util 
 
fun File.createOrClean(): File { 
    val parent = this.parentFile 
 
    if (!parent.exists()) { 
        parent.mkdirs() 
    } 
    if (!this.exists()) { 
        this.createNewFile() 
    } 
 
    this.writeText("") 
    return this 
} 
fun saveToJson(file: File, value: Serializable) { 
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    file.createOrClean() 
        .writeText(toJson(value)) 
} 
 
fun <T : Serializable> loadFromJson(src: File, clazz: Class<T>): T? { 
    return try { 
        fromJson(src.readText(), clazz) 
    } catch (e: JsonSyntaxException) { 
        null 
    } catch (e: FileNotFoundException) { 
        null 
    } 
} 

ValidatorUtil.kt 
package util 
 
import javafx.scene.control.TextInputControl 
import tornadofx.ValidationContext 
 
fun ValidationContext.addRequireValidator(node: TextInputControl) { 
    this.addValidator(node, node.textProperty()) { 
        if (it.isNullOrEmpty()) error("Must be fill") else null 
    } 
} 
 
fun ValidationContext.addNumberValidator(node: TextInputControl) { 
    this.addValidator(node, node.textProperty()) { 
        if (it!!.matches(Regex("^[0-9]*$"))) { 
            null 
        } else { 
            error("Only number") 
        } 
    } 
} 

Saved.kt 
package models 
 
import util.loadFromJson 

import util.saveToJson 
import java.io.File 
import java.io.Serializable 
import java.nio.file.Path 
 
interface Saved<T : Serializable> : Serializable { 
    fun getFile(): File { 
        return getParent().resolve(getFileName() + getFileExtension()).toFile() 
    } 
 
    fun getFileName(): String 
    fun getParent(): Path 
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    fun getFileExtension(): String { 
        return ".json" 
    } 
 
    fun save() { 
        saveToJson(getFile(), this) 
    } 
 
    fun load(clazz: Class<T>): T { 
        return load(getFile(), clazz) 
    } 
 
    fun load(from: File, clazz: Class<T>): T { 
        return loadFromJson(from, clazz) ?: return getDefault() 
    } 
 
    fun getDefault(): T 
} 

Config.kt 
package models 
 
import util.appConfigDir 
import java.io.Serializable 
 
abstract class Config<T : Serializable>(private val name: String) : Saved<T> { 
    override fun getFileName(): String { 
        return name 
    } 
 
    override fun getParent() = appConfigDir 
} 

Cache.kt 
package models 
import util.appCacheDir 
import java.io.Serializable 
 
abstract class Cache<T : Serializable>(private val name: String) : Saved<T> { 
    override fun getFileName(): String { 
        return name 
    } 
 
    override fun getParent() = appCacheDir 
} 

WorkContext.kt 
package models.work 
 
class WorkContext(val contextName: String, var sql: String, var connection: String = "") : 
    Cache<WorkContext>(contextName) { 
    @Transient 
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    var results: BehaviorSubject<List<QueryResult>> = 
BehaviorSubject.create(emptyList()) 
 
    companion object { 
        @JvmStatic 
        val emptyContext = WorkContext("", "", "") 
    } 
 
    override fun getDefault(): WorkContext { 
        return emptyContext 
    } 
 
    override fun getParent(): Path { 
        return super.getParent().resolve("contexts") 
    } 
 
    override fun load(from: File, clazz: Class<WorkContext>): WorkContext { 
        val load = super.load(from, clazz) 
        load.results = BehaviorSubject.create(emptyList()) 
        return load 
    } 
} 

DbType.kt 
package models.connection 
 
import java.io.Serializable 
import java.net.URL 
import java.util.function.Function 
 
data class DbType( 
    val dbName: String, 
    val title: String, 
    val driverClass: String, 
    val defaultPort: Int?, 
    @Transient val toJDBCUrl: Function<ConnectionInfo, String> = Function { info -> 
        val url = info.host + if (info.port == null) "" else ":${info.port}" 
        "jdbc:${info.dbType.dbName}://$url/${info.dbName}" 
    } 
) : Serializable { 
 
    fun image(): URL { 
        return this::class.java.getResource("/images/$dbName.png") 
            ?: return this::class.java.getResource("/images/folder.png") 
    } 
 
    override fun equals(other: Any?): Boolean { 
        if (this === other) return true 
        if (javaClass != other?.javaClass) return false 
 
        other as DbType 
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        if (dbName != other.dbName) return false 
        if (title != other.title) return false 
        if (driverClass != other.driverClass) return false 
        if (defaultPort != other.defaultPort) return false 
 
        return true 
    } 
 
    override fun hashCode(): Int { 
        var result = dbName.hashCode() 
        result = 31 * result + title.hashCode() 
        result = 31 * result + driverClass.hashCode() 
        result = 31 * result + (defaultPort ?: 0) 
        return result 
    } 
 
    override fun toString(): String { 
        return "DbType(dbName='$dbName', title='$title', driverClass='$driverClass', 
defaultPort=$defaultPort)" 
    } 
} 

ConnectionInfo.kt 
package models.connection 
 
data class ConnectionInfo( 
    val connectionName: String, 
    val host: String, 
    val port: String?, 
    val dbName: String, 
    val user: String, 
    val password: String, 
    var dbType: DbType, 
    val sid: String? = null 
) : Serializable, Cache<ConnectionInfo>(connectionName) { 
    companion object { 
        @JvmStatic 
        val emptyConnectionInfo = ConnectionInfo("", "", null, "", "", "", EMPTY_TYPE) 
    } 
 
    override fun getDefault(): ConnectionInfo { 
        return emptyConnectionInfo 
    } 
 
    override fun getParent(): Path { 
        return super.getParent().resolve("connections") 
    } 
 
    override fun getFileExtension(): String { 
        return ".connection" 
    } 
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    override fun load(from: File, clazz: Class<ConnectionInfo>): ConnectionInfo { 
        val load = super.load(from, clazz) 
        val db = allDbType.findLast { it == load.dbType } 
 
        if (db != null) { 
            load.dbType = db 
        } 
 
        return load 
    } 
} 

Connection.kt 
package models.connection 
 
import org.apache.commons.dbcp.BasicDataSource 
import rx.subjects.BehaviorSubject 
 
class Connection(val info: ConnectionInfo) { 
    var isConnected = BehaviorSubject.create<Boolean>(false) 
    var ds = BasicDataSource() 
    fun connect() { 
        ds.url = info.dbType.toJDBCUrl.apply(info) 
        ds.username = info.user 
        ds.password = info.password 
        ds.minIdle = 5 
        ds.maxIdle = 10 
        ds.maxOpenPreparedStatements = 100 
        isConnected.onNext(true) 
    } 
} 

QueryResult.kt 
package models.query.result 
 
import rx.subjects.BehaviorSubject 
 
class QueryResult(val query: String, val data: BehaviorSubject<QueryResultData>) 
 
 

loads.kt 
package data 
 
fun loadAllConnections(): List<Connection> { 
    return try { 
        Files.walk(emptyConnectionInfo.getParent()) 
            .filter { t -> 
                t.toFile().isFile && 
t.toFile().name.endsWith(emptyConnectionInfo.getFileExtension()) 
            }.map { t -> 
                val load = emptyConnectionInfo.load(t.toFile(), ConnectionInfo::class.java) 
                Connection(load) 
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            }.toList() 
    } catch (e: NoSuchFileException) { 
        emptyList() 
    } 
} 
fun loadAllContext(): List<WorkContext> { 
    return try { 
        Files.walk(WorkContext.emptyContext.getParent()).filter { t -> 
            t.toFile().isFile && 
t.toFile().name.endsWith(WorkContext.emptyContext.getFileExtension()) 
        }.map { t -> 
            WorkContext.emptyContext.load(t.toFile(), WorkContext::class.java) 
        }.toList() 
    } catch (e: NoSuchFileException) { 
        emptyList() 
    } 

}  

ContextManager.kt 
package data.context 
 
object ContextManager { 
    private const val DEFAULT_CONTEXT_NAME = "SQL" 
    val contexts: BehaviorSubject<List<WorkContext>> = 
BehaviorSubject.create(loadAllContext()) 
    fun addContext(t: WorkContext) { 
        t.save() 
        contexts.onNext(contexts.value.plus(t)) 
    } 
 
    fun removeContext(context: WorkContext) { 
        Files.delete(context.getFile().toPath()) 
        contexts.onNext(contexts.value.filter { it.contextName != context.contextName }) 
    } 
 
    private fun nameToContext(requestedName: String?): String { 
        val names = contexts.value.map { it.contextName } 
        var name: String = requestedName ?: DEFAULT_CONTEXT_NAME 
        var i = 1 
        while (names.contains(name)) { 
            name = requestedName ?: DEFAULT_CONTEXT_NAME + i++ 
        } 
 
        return name 
    } 
 
    fun newContext(name: String? = null, sql: String? = null): WorkContext { 
        val workContext = WorkContext(nameToContext(name), sql ?: "") 
        addContext(workContext) 
        return workContext 
    } 
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} 

ConnectionManager.kt 
package data.database 
object ConnectionManager { 
    var connections: BehaviorSubject<List<Connection>> = 
BehaviorSubject.create(loadAllConnections()) 
 
    fun addConnection(t: ConnectionInfo) { 
        val connection = Connection(t) 
        checkDriverAndConnect(connection) 
        t.save() 
        connections.onNext(connections.value.plus(connection)) 
    } 
 
    fun removeConnection(info: ConnectionInfo) { 
        Files.delete(info.getFile().toPath()) 
        connections.onNext(connections.value.filter { it.info.connectionName != 
info.connectionName }) 
    } 
 
    fun checkDriverAndConnect(connection: Connection) { 
        if (connection.info == ConnectionInfo.emptyConnectionInfo || 
connection.info.dbType == EMPTY_TYPE) { 
            throw IncompleteConnectionInformation() 
        } 
 
        loadDriver(connection) 
        connection.connect() 
 
        connection.ds.connection.use { 
        } 
    } 
    private fun loadDriver(connection: Connection) { 
        try { 
 
            Class.forName(connection.info.dbType.driverClass) 
 
        } catch (e: ClassNotFoundException) { 
            throw DriverNotFoundException(connection.info.dbType.driverClass) 
        } 
    } 
 
    fun validateConnectionName(name: String?): Boolean { 
        if (name.isNullOrEmpty()) return false 
 
        if (connections.value.find { it.info.connectionName == name } != null) { 
            return false 
        } 
 
        return true 
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    } 
} 

QueryManager.kt 
package data.database 
 
 
object QueryManager { 
    fun executeQuery(context: WorkContext, code: String) { 

        val connectionInfo = 
            ConnectionManager.connections.value.first { con -> context.connection == 
con.info.connectionName } 
 
        val queries = code.split(SettingsManager.editorSettings.value.delimiter) 
 
        ConnectionManager.checkDriverAndConnect(connectionInfo) 
 
        val results = executeAll(queries, connectionInfo) 
 
        context.results.onNext(results) 
    } 
 
    private fun executeAll( 
        queries: List<String>, 
        connectionInfo: Connection 
    ): List<QueryResult> { 
        val results = mutableListOf<QueryResult>() 
 
        for (query in queries.map { it.trim() }.filter { !it.isEmpty() }) { 
            val requestData = BehaviorSubject.create<QueryResultData>() 
            requestData.onNext(ExecutingQuery(Date(), GlobalScope.launch { 
                startExecuteQuery(connectionInfo, query, requestData) 
            })) 
            results += QueryResult(query, requestData) 
        } 
        return results 
    } 
 
    private fun startExecuteQuery( 
        connectionInfo: Connection, 
        query: String, 
        requestData: BehaviorSubject<QueryResultData> 
    ) { 
        try { 
            connectionInfo.ds.connection.use { connection -> 
                connection.prepareStatement(query).use { ps -> 
                    if (ps.execute()) { 
                        ps.resultSet.use { rs -> 
                            val columns = getColumns(rs) 
                            val rows = getRows(rs, columns) 
                            requestData.onNext(SuccessQuery(columns, rows)) 
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                        } 
                    } else { 
                        requestData.onNext(SuccessNoResultQuery("Updated 
${ps.updateCount}")) 
                    } 

                } 
            } 
        } catch (e: Exception) { 
            requestData.onNext(ErrorQuery(e)) 
        } 
    } 
    private fun getRows( 
        rs: ResultSet, 
        columns: List<Column> 
    ): List<Row> { 
        val rows = mutableListOf<Row>() 
        while (rs.next()) { 
            rows += Row(columns.map { it to rs.getString(it.name) }.toMap()) 
        } 
        return rows 
    } 
 
    private fun getColumns(rs: ResultSet): List<Column> { 
        val columns = mutableListOf<Column>() 
        val columnCount = rs.metaData.columnCount 
        for (i in 1..columnCount) { 
            columns += Column(rs.metaData.getColumnName(i), 
rs.metaData.getColumnTypeName(i)) 
        } 
        return columns 
    } 
} 

 
 


