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SUBSYSTEM FOR GRAPHICAL USER INTERFACES CREATING

Valentin Velikov, Mariya Petrova

Angel Kanchev University of Ruse

Abstract: This paper presents a system to create user graphical interface — dialog boxes, custom
forms, menus and more. There are presented the architecture and product requirements, objects to describe
the graphical primitives, class hierarchy and relations between them, preservation and restoration of the
created elements.

Keywords: Computer Science, graphical user interface, user dialog interface, dialog frames.

INTRODUCTION

In many places people work in the automatic software generation area. That is a
problem, connected not only with human resources and saving time for development.
Program generation allows creating syntactically clear and logically correct units — that is
connected with time and price for software development, too. Another reason — sometimes
it's difficult to find the suitable specialist to create the necessary correction in a software
unit.

Significant amount of time to application develop is spent on designing and creating a
friendly oriented human-machine interface. In modern application systems, mostly working
in the graphic mode, this means additional resources to create multiple dialogs, forms to
exchange information, menus and more. It is natural to be created tools to automate this
activity. Conditionally it can be divided into two stages:

e Graphic editor — for painting/creating user screens, menus. etc.;

e Subsystem for generating code, describing (realized) the created forms and dialog
elements.

There exist several environments with similar features, such as: Delphi / RAD (with
the most of intuitive interface), MS Visio C++/VB/C# [1], [4]. Unfortunately they are
commercial and they are not open source.

As next stage in the development methodology it was created that subsystem,
realizing the first stage and allowing creation in graphic mode shapes with the main types
of dialog elements.

DETAILED DESCRIPTION

This subsystem should be able to collect and display in graphic window great number
of different dialog elements [6], [8], [7]. That means to have a major panel to painting,
toolbox (dialog elements to synthesize a form), some management tools (implemented as
option buttons in the first version), simple menu with basic file manipulation and settings,
i.e. - The interface should not be arbitrary, it has be consistent and resembles those of the
previous project sub-system.

1. Requirements for the interface creation

The graphical interface (as part of the human-machine interface) should be easy and
understandable [5]. It has not contained unnecessary elements, either. It has to have the
correct (ergonomic) colour schemes and appropriate colour combinations between the
various elements. They have to be positioned effectively, to be found easy and intuitive.
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The elements that interface shows must be graded on the screen according to their
importance (more important in the foreground).

The successful design of a software product (in particular the interface) relies on
several key features:

e elimination of redundant elements;

egradation to display of screen elements according to their importance — more
important to the fore;

e avoid an end in itself using technologies that did nothing to contribute to meeting the
requirements of the project;

ecorrect colour design decision. Often overlooked requirement, that despite well-
engineered interface, repels natural eye colour perception;

e effective placement of the interface elements - quickly find the relevant information,
convenient and intuitive navigation.

Another key feature of a software product is the way in which information is
organized in it (i.e. — the architecture). From the developer perspective, these are the
methods by which the content is managed in the project — the used technologies and
software. Their base is constructed program modules relating to the design of the interface
that users see and through which they communicate with the application.

2. Logical organization of the interface

eIn the left panel (Fig. 1) are two subpanels: one for a set of primitives and dialog
elements (label, button, text box, radio buttons, check boxes), and one for a set of
functionalities (preview of established, clear the drawing area, exit);

File Options Help
e n
change size
Bu3pacT  [reyirield 2
Text Field
RadioButton Group
Check Box
Clear All

Fig.1. General appearance of the interface

e Menu bar containing intuitive options for file manipulation and settings;
e \Workspace to create a dialog form. Selected with the mouse primitive is draged into
the work area, then double-click or right click add or edit properties of the element.

3. Internal-machine representation of the dialog elements
The system should store information for an unlimited plurality of dialog elements,
which may be of one or of different types. For each element, except its type, it must be
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kept for additional information, as location, name, content, and more. Therefore it has to
define frames [3], [2] (classes) for each of the standard types, like the names are extended
with a symbol prefix: GButton, GLabel, GTextEdit, GCheckBox, GRadioBtn. The
requirement for unlimited number and type of crowd created elements is realized by
storing the information in B arrayList of JComponent.

4. Architecture of the subsystem

The general architecture of the subsystem can be illustrated by the class-diagram in
Figure 3. It shows the realized classes, their fields, methods and relationships between
them. The main class is called the MainWindow and it is related to next four classes
LleftPanel, DesigneElement, Design Document and GColonTupe. The class
DesigneElement manag Design Document and GColonTupe.

| £ MogcucTema 3a cb3aaBaHe Ha nﬁu Mm"c Mogcwucrema 3a cb3gaBaHe Ha nﬁEm mrrepd:eic- |

File Options Help

Hme DaMunua Mon Bbapact ,
| | O mbx ) 1020 ) 4150
cwea @2 Osta
) 31-40 ) napg 61
Text Field
RadioButton Group ,7
Koe e nioOUMOTO BH YHCNIO g i
Check Box
|
Mocoyere NHOHMHAT CH CE30H/M i
[ ] nponer []ianma Ih
Clear All
| B Hasanoto | | Hazag | | Hanpeg | | B kpan

Fig.2.=l3ainted form

MainWindow is used to start the application. Successor of the JFrame.

DesignElement - successor to the JPanel. Allows to draw on it and move graphical
objects. Located in the central area of MainWindow.

GColonType - a new data type, by means of which can be recorded and retrieved an
information into and from graphical objects (Java components) regardless of data type.

FormViewer — window in which the developer sees the final result — it's own painted
form (Fig.2).

LeftPanel — contains graphic objects. Using them it can be “painted” the future
application. Inherits JPanel.

Design Document - contains information about the painted elements, their location
and size. It allows to be recorded (saved), and for this purpose it was created a special
type (class) GColonType (instead of serialization).
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<<Java Class>>
(9 DesignDocument
(defsult packags)

o componentsCount: Integer
a id: Integer

OcDesignDocument(l.!ainWindow)
@ read(String):void

@ save(String,JPanel):void

@ getCount():Integer

<<Java Class=>
© LeftPanel
(d=fault package)

© btnWidget: JLabel

© labelMidget: JLabel

o textEditWidget: JLabel
© radioWidget: JLabel

© viewBtn: JButton
© clearBtn: JButton
© ExitBtn: JButton

© checkBoxWidget: JLabel

<<Java Class=>
(3 JavaGuiDesigner
{default packags)

OcJavaGuiDesigner()

\ & LeftPanel()

& main(String[]):void

[

<<Java Class=>

(3 GColonType
(default package)

o data: String

o iterator: Integer
o tString: String
o fString: String

OCGColonType()
OcGColonType(String)

@ startFromZero():void
@ add(String):void

@ add(StringBuilder):void
@ add(Integer):void

@ add(GColonType):void
® add(String[l):void

@ read(String):void

@ write(String):void

@ getAll():List<String=
@ get():String

@ getint():integer

@ toString():String

<<Java Class=»

<xlava Class=3
(® DesignElement

(@ MainWindow
(default package)

o rightPanel: JPanel

{Befault package) %
o name: String : i
o content: String

o rect: Rectangle

o viewPanel: JPanel
© drawnObjects: List<JComponent=

ocl.iainWindow()

@ getContent():String

© setContent(String):void i
@ getName():String

@ setName(String):void

@ getRect():Rectangle

® setRect(Reciangle):voié
@ getType()-widgetTypes‘
@ seiType(widgetTypes): vcud

& DesngnElement(DesngnDocument String, Sinng RecTangIe wtdgetType&)

GsdragElement() l.!ousehbt»onLlstener

@ paint(Graphics):void
@ ‘mpuseDragged(l.!ouseEvent):void
® mobseMoved(MouseEvent):void

@ setData(String):void
© add(JTextField):void
@ get(JTextField):void

© add{JLabel):void

@ get(JLabel):void

@ add(JCheckBox):void
@ get(JCheckBox).void
@ add(JComboBox):void

@ add{JComboBox,ComboType):void

@ get(JComboBox):void

@ get(JComboBox,ComboType):void

<<lava Class>>!
( FormViewer
(d=fault package)

ecFormViewer(Coq.iainér) I

L

—drawRadloBtn 1 -q.fawLébel
NN 4 N S
<<Java Class=> <<Java Class>>
(9 GRadioBtn (& GLabel
(d=fault package) (d=fault packags)
o g_ID: String o g_ID: String
o group: ButtonGroup 0°GLabeI(String)
ec GRadioBtn(String) @ getiD():String
@ getiD():String @ setiD(String):void

@ setiD(String):void
@ getGroup():ButtonGroup
@ setGroup(ButtonGroup):void

@ mousEGl_icked(MouseEvent):void
@ mouseEn-iar_ed(MouseEvent):void
@ mouseExited'(*I{ouseEvent):void
@ mousePressedfMQuseEvent):void
@ drawLabel(String, étring Rectangle):void
@ drawTextEdit(String, Sthng Rectangle):void

9 drawRadioButton(String, Strmg Rectangle):void
@ drawCheckBox(Strmg Stnng‘Remangle) void
dr,awBunon(Stnng String, Redaﬁgle) void
eReleased(MouseEvent): vr»d

©® add({JProgressBar):void

@ get(JProgressBar):void

@ add(URL):void

@ clear():void

@ exit():void

@ setBooleanTrueFalseAs(String, String):void
@ setComboBoxAs(ComboType):void

<<Java Class»x,_

O GTextEdit |-

(®GCheckBox |

<<Java Class>>
(3 GButton

{d=fault packags) T3 (gefautt package)
o g_ID: String o g_ID: String

T —
© GTextEdit(String) & GCheckBox(String) &"GButton(String)

@ getiD():String
@ setiD(String):void

@ setiD(String):void

@ getiD():String

@ setiD(String):void

Fig.3. Class-diagrams — general

-combo¥ype | 0..1

<<Java Enumeration>>
(3 ComboType
(default package)
%F CombolD: ComboType
%F ComboText: ComboType

Oc ComboType()

0.1

<<Java Enumeration=>

(O widgetTypes
(default package)

%F Labet: widgetTypes

%F Button: widgetTypes

%F CheckBox: widgetTypes

%F RadioBtn: widgetTypes

W TextEdit: widgetTypes

Gc widgetTypes()
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=<Java Class=>
(5 DesignElement
{default package)

o name: String
o content: String
o rect: Rectangle

@ getContent():String

@ setContent(String)veid
@ getName(): String

@ setName(String):void

@ getRect():Rectangle

@ setRect(Rectangle):void

<<Java Class=>
(3 DesignDocument

{default package) +EE0N
{Type( ) widgetT:
o componentsCount: Integer 0.1 °© gEtT}‘D&Er \_l:II g:r e ’
. @ sefType(widgetTypes).voi
a id: Integer <<Java Clage>>

OcDesignEIement(Desig nDocument, String, String, Rectangle, widgetTypes)
Osd ragElement(}: MouseMotienListener

@ read(String):void I 7

@ save(String,JPanel):void .
@ getCount():integer

(®GColonType

[default package)

&Desig nDocument(MainWWindow )

o data: String
o iterator: Integer

=<Javy Class==
e Cocume ® MaifWindow

{d=fauft packags)

o tString: String

o fString: String

ocGCqunType(}
OCGCqunType(String}
@ startFromZero():void
@ add(String):void

@ add{StringBuilder):void
@ add(integer):void

@ add(GColonType):void
@ add(String[]):void

@ read(String):void

0.1 7| @ write(String): void

@ getAll():List=String=
@ get():String

@ getint()Integer

@ toString(): String

@ setData(String)void
@ add{JTextField):void
@ get(JTextField):void
@ add(JLabely:void

@ get(lLabel):void

@ add{JCheckBox):void

rightPanel: JPanel

<<lava Class== "-.
(O FormViewer

{default pa o drawlabel: GLabj

o drawBtn: GButto

e
g=)

Oc FormVigwer{Container}fz,

<<lava Clage== T .
®JavaGuiDesigner|

{default package)

&JavaGuiDesigner(}
& main(String[]): void

@ mouselMovediMouseEvent):void

@ mouseClicked{MouseEvent):void

) ‘.;:.-'
SIET E‘.Iasg» ) @ drawTextEgit(String, String, Rectangle):void
(® DoubleClicks ¢

(defautt pa "-. @ drawRadigButton(String, String, Rectangle):void
= - @ drawChegkBox(String, String, Rectangle ):void

@ DoubleClicks(} ; ; Vo
A (.r o . X @ drawButtpn(String, String, Rectangle):void © get(JCheckBox):void
&°|labelDoubleClicked(MainWindow ) MouseListener © mouseReleased(MouseEvent) void )
S binDoubleClick AMainWindow 1 List g @ add(JComboBox):void
4°btnDoubleClicked(MainVWindow ):MouseListener B ! Yo _
5 . n — - N B createlignus(kvoid @ add(JComboBox,ComboType):void
@ batEditDoubleClicked(MainVWindow ):MouseListener i @ getDocument():DesignDocument .
-y 3 e - @ get(JComboBox):void
@ radioBtnDoubleClicked(MainWindow ):Mouselistener \ B clear()yoid )
I3 N — - s @ get(JComboBox, ComboType):void
@ checkBoxDoubleClicked{MainWindow ):MouseListener " @ actionPErformed(ActionEvent)void

@ add(JProgressBar):void
@ get(JProgressBar)void

E?pu pupMenu(String ActionListener).)PopupMenu

eftpanel g.1 @ add{URL):void
<<Java Classs» -draggediyid o4 @ clear():void
(® LeftPanel 3 @ exit():void

<<Java Enumeration=» @ setBooleanTrueFalzeAs(String, String):void

{default packags)

— O widgetTypes -comboType @ setComboBoxAs(ComboType):void
© btnWidget: JLabel (default packags) d
© labelWidget: JLabel o - <<Java Enumeration==
Label: widgeiTypes GC
o textEditividget JLabel e omboType
& LIS % Button: widgefTypes {default package)

@ radioWidget: JLabel

%F CheckBox: widgetTypes % CombolD: ComboType

© checkBoxWidget: JLabel e
T ane sOFF‘.at:Iir.lBtn:\-.'it:lglatT}.rp-ers 5F N
© viewBtn: JButton ey ——— ComboText: ComboType
%o TextEdit widgetTypes
© clearBtn: JButton —_— & ComboTypel)
o ExitBtn: JButton & widgetTypes()
& LeftPanel()

Fig.4. Functional links

Figure 4 illustrates the functional connections between MainWindow and basic
classes.
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==lava Class=>
(9 GTextEdit

(default packags)

=<Java Class==

(9 GButton o g_ID: String <<lava Class>>
sl MainWindow
{default package) o GTextEdit(String) (?u___m -

o g_ID: String © getlD():5tri (g=fa ckage)

— F=iring drawTextEdit

- leftPanel: LeftPanel
& GButton(String) -drawBin | & setiD(String)void o leftPanel: LeftPanel

) 0> o rightPanel: JPanel
@ getiD():String 0.

@ =etlD(String):void

o yiewPanel JPanel
o document; DesignDocument
© drawnQObjects: List<JComponent=

<zlava Class=>=
{(® GCheckBox
(default packags)

& MainWindow ()

@ paint(Graphics)void
-drawCheckBox @ mouseDraggediMouseEvent) vaid
@ mouseMoved(MouseEvent)void
@ mouseClicked{MouseEvent):void
@ mouseEnterediMouseEvent) void

a g_ID: String

0.1

& GCheckBox(String)
@ getiD():String
@ setiD(String):void

@ mouseExited(MouseEvent):void

<<Java Clagz>> @ mousePressed(MouseEvent)void

(& GLabel @ drawLabel(String,String, Rectangle):void

(default package) -draw @ drawTextEdit(String, String, Rectangle):vaid

o g_ID: String 0.1 @ drawRadicButton(String, String, Rectangle ). void
o @ drawCheckBox(String, String, Rectangle):void
GCGLEEEI(SHIHQI “<lava Class=» @ drawBut‘tun(Stri(n St?in F{::tan I&"g'.ruJild
@ getiD{):String (9 GRadioBtn I rg1l s o g_d .
@ setiD(String):void {d=fault packags) @ mouseReleased(MouseEvent).voi
- = createMenus():void
o g_ID: String

@ getDocument():.DesignDocument
o group: ButtonGroup )
= clear(}:void

& GRadioBin(String) @ actionPerformed(ActionEvent):void
@ getll():String
@ setiD(String):void me .1
@ getGroup):ButtonGroup

@ setGroupiButtonGroup):void

-draggedWidgetType /0.1

<<Java Enumeration==
(3 widgetTypes

{defsult packags)

% Label widgetTypes

% Butten: widgeiTypes

% checkBox: widgetTypes
% RadioBtn; widgeiTypes
S TextEdtt: widgeiTypes

chidgetTypes(}
Fig.5. Links between predefined classes and MainWindow

Figure 5 describes the classes of the instruments and their links with the main class
MainWindow.

5. Structure of the output file
When a form is saved in a file, the thereof data are arranged in the following manner:

First record the number of the elements in the form;
The type of the element;

Its coordinates in the form;

Height and width;

ID of the element;
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Name, if it is changed; if not - the default name of each item;

The data is written on one line and separated with *;". If no data there is left over
space and put a sign ";". The file can be opened with a text editor (e.g. NodePad ++). In
the file the tools of the same type are recorded one after the other. The sequence of the
recording elements in the file is as follows:

Labels;

Buttons;

TextFields;
Radio-Buttons groups;
Check-box fields.

CONCLUSION

It was realized is a graphic editor for creating a custom window-interface. With his
help can be described dialogs, menus, custom screens, frames and more. The described
structures are stored in an external file, where they can be refunded or transferred for
further processing.

This subsystem is the first step in a module for generation of user interfaces in Java.
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