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Models of a Computer System with an Abstract  
Graphic Element  
 

Abstract 
 
A general model of a computer system with an abstract graphic element 
and a model of formation of an element form have been designed using the 
means of algebra of algorithms, the system of algorithmic algebras and 
platforms.  
 
Keywords: computer system model, abstract graphic element, graph, class 
diagram. 
 
1. Introduction 
 

The current model of constructing the user interfaces of applied 
computer systems is based on the use a finite set of standard 
graphic elements. In particular, the following standard graphic 
elements are of form: a button, a radio button, elements of 
alternative choices, text marks and a number of other specific 
graphic elements. The processes of creating the user interfaces of 
applied computer system are based on the use of two technologies. 
First of all it is a coding technology, for example, using C# 
programming language and Windows Forms environment or other 
paradigm languages of object programming. Currently, this 
technology is still used but it is somewhat outdated. The more 
progressive technology is the technology of dragging standard 
graphic elements to the form of the applied user interface created 
by this way. This makes possible an automatic generation of the 
interface description. For example, in Microsoft Visual Studio 
.NET environment an automatically generated code of the 
interface marking up is described in XAML language, which 
belongs to the paradigm of declarative programming. 

Depending on the destination of a computer system, including 
such as mobile, network and desktop, they have different user 
interfaces. For example, the interface of a desktop system, when 
installed in the mobile devices, is necessary to complete taking 
into account the technical data of these portable devices. A similar 
situation takes place in solving the inverse problem. Besides it is 
necessary to consider a horizontal and vertical orientation and the 
execution of updates of the user interface of applied computer 
systems. In this regard, an actual task is to create methods and 
tools for the design of the user interfaces of applied computer 
systems that would ensure their adaptation to different types of 
projects without performing reprogramming. In the works [1-5] 
the solution of this problem is based on the introduction and 
application of an abstract graphic element. In this paper, the 
models of fragments of a computer system with an abstract 
graphic element have been designed. To build a model we have 
used a system of algorithmic algebras by Hushkov [6], algebra by 
Ovsyak [7, 8] and instrumental tools of Microsoft Visual Studio 
.NET platform [9 - 12]. 
 
2. A general model of a computer system 

with an abstract graphic element 
 

A computer system of an abstract graphic element [1-5], which 
is intended for designing the user interfaces that can be adapted to 
different types of projects (mobile, network, desktop) without 
reprogramming is a complex system. In this connection, the 
method of decomposition has been used for the creation of its 
model. 
 

2.1. A general model as a formula of algebra 
of algorithms 

 
The model of the system is described by the operation of cyclic 

paralleling and it is represented by the formula: 
 

S = Øi Pi, 
 

where S – is a system, Ø – is a symbol of the operation of cyclic 
paralleling, i – is a variable of the operation of cyclic paralleling,  
i  Q = {0, 1, 2,  ... 13}, P0, P1, P2, ... P12 – are subsystems, P0 and 
P1 – are a basic and an auxiliary subsystems of designing the 
interfaces form, P2 – is the generation of abstract graphic 
elements, P3 – is the generation of standard graphic elements,  
P4 – is the location and repositioning of abstract and standard 
graphic elements on the form, P5 – is scaling of abstract and 
standard graphic elements, P6 – is the representation of events of 
graphic elements and setting the methods of events processing;  
P7 – is the representation and editing of properties of graphic 
elements, P8 – is the conversion of abstract graphic elements into 
standard graphic elements, P9 – is the generation of the developed 
graphic interface to the desktop system, P10 – is the generation of 
the developed graphic interface to the network system; P11 – is 
saving the graphic interface of the network system, P12 – is saving 
the graphic interface of the desktop system. 
 
2.2. A general model as a formula of the 

system of algorithmic algebras 
 

Let take the model of the computer system with an abstract 
graphic element. The computer system is expressed by the use the 
operation of paralleling, which is a part of the system of 
algorithmic algebras. The model has the form: 

 
S = | ... ||P0, P1|, P2|, ... P12|. 

 
 
2.3. A general model as a class diagram 
 

If each subsystem is implemented in software by a class, the 
model of the system as a class diagram will look like in Figure 1. 
In the diagram the names of the classes MainForm and 
ParentForm correspond to subsystems P0 and P1, Abstract – P2, 
Elements – P3, Move – P4, Resize – P5, EventsList – P6, 
PropertiesList – P7, ConvertType – P8, ConvertToWin – P9, 
ConvertToWeb – P10, SaveToWeb – P11, SaveToWin – P12. 
 
3. Models of the subsystem of creating  

a element window 
 
3.1. A model of algebra of algorithms 
 

The model of computer subsystem of creating a window of the S 
system is described by the following formula, containing 
components: Е1 and Е2 – are elements of the interface; Z1 and  
Z2 – are procedures of events processing on these elements; L1 – is 
a mark of element Е1; М1 and М2 – are procedures of reading and 
recording the properties; W1 – are the properties; Т1 –is the data 
input; М3 – is context data; О1 – is the procedure of processing the 
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context data; І1 – is the procedure of initialization of graphic 
elements, and K1 – is a root procedure. 

 

 
 

 
 

Fig. 1.  The model of the system as a class diagram 

 
 
3.2. A model of the system of algorithmic 

algebras 
 

To describe the model, we will use the operation of composition 
(*) and paralleling (||) 

 
|E1 * L1 * Z1 * M1 * M2 * W1 * T1 * M3 * O1 * I1 * K1,  E2 * Z2|. 

 
 
3.3. A model as a graph 
 

The graph of the subsystem components of the process of the 
forming of the window is presented in Fig. 2. It contains:  
 the procedure of the event processing (button1_Сlick – Z1) of 

the interface element button1 (E1). The procedure depends on 
the creating a new window;  

 a mark of the element button1 (L1);  
 the procedures get_nazva (M1) and set_nazva (M2), which 

implement the property nazva (W1), which sets and displays the 
names of the created elements of window,  

 element E2 (button2), K1 (NameRoot), Z2 (button2_Сlick),  
T1 – InitializeComponent, M3 – _componentLoaded,  
O1 – System.Windows.Markup.IComponentConnector.Connect, 
T1 – textBoxs1. 

 
4. Models of the generation process of object 

graphic elements from an abstract element 
 

After setting the type of an object graphic element that must be 
replaced by an abstract one, we begin the process of generation 
and replacing an abstract element by an object graphic element. 

 

 
 

Fig. 2.  The graph of the components of the process of a form element design 

 
 
4.1. A model of algebra of algorithms 
 

The process of generating and replacing an abstract element by 
an object graphic element is described by model G, which is 
expressed by the formula: 

 

 
 
It includes the recognition of the given type of the object graphic 
element that must be replaced by an abstract one. The recognition 
process is described by the operation of elimination with the 
condition (tE = j) – ?. The variable contains the type of the given 
object graphic element. Possible types of object graphics are run 
by the variable j (j  T = {bt, rb, lb, ... , fr}, where bt –"button",  
rb – "radio button", lb – "mark", ... , fr – "form"). If the type of the 
element is not recognized then Et message is shown. After 
recognizing the type of a graphic element, its generation begins – 
Bt(x, y), Rb(x, y), Lb(x, y), ... , Fr(x, y), where x, y – are 
coordinates of the location of the left upper corner of the element. 
We set the name of the graphic element – Nbt, Nrb, Nlb, ... , Nfr. 
The generation function is fulfilled – Gbt, Grb, Glb, ... , Gfr. 
There happens the placement of the generated graphic element on 
the root – Rbt, Rrb, Rlb, ... , Rfr. 
 
4.2. A model of the system of algorithmic 

algebras 
 

The model of algorithmic algebras uses the operations of 
alternatives and composition and has the form: 

 
G =  ([tE = bt] Fbt * Bt(x, y) * Nbt * Gbt * Rbt, ([tE = rb] Frb * 

Rb(x, y) * Nrb * Grb * Rrb, ([tE = lb] Flb * Lb(x, y) * Nlb * Glb * 
Rlb, ... ([tE = fr] Fr(x, y) * Nfr * Gfr * Rfr, Et) ... ))). 

 
 
4.3. Diagram of sequences 
 

The fragment of the model of replacement of an abstract graphic 
element by an object one as a diagram of sequences is shown in 
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Fig. 3. The diagram of sequences contains options for the 
procedure childeRoot..., which corresponds to the model G. The 
recognition of the type of the given element - block if and Catch – 
correspond to the operations of elimination of algebra of 
algorithms and operations of alternatives of the system of 
algorithmic algebras. The implementation of the generation start is 
(AddBut(pt.X,pt.Y = Bt(x, y)). During the generation procedure we 
set the name of the element ElementName, corresponding to the 
model Nbt. The direct generation of the given element is 
performed with the function CreateItem, which corresponds to 
Gbt analytical model. Then, the placement of the generated 
graphic element on the root one takes place. 

 

 
 

Fig. 3.  A fragment of the diagram of sequences of object graphic elements generation 
from abstract ones 

 
 
5. Conclusions 
 

The application of algebraic methods for designing models of 
computer systems, which are algebra of algorithms and the system 
of algorithmic algebra, gives compact analytical models. 

Models of computer systems that are designed using 
instrumental tools of Microsoft Visual Studio .NET platform are 
more visible comparing to algebraic models. 

The developed models describe the possibility of designing 
abstract graphic interfaces or their separate fragments or elements 
on the basis of the introduction and application of an abstract 
graphic element. 

The abstract graphical interface can be converted to interfaces of 
mobile, network and desktop computer systems or their 
modifications without altering the software code. 
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