PROCEEDINGS

of the Union of Scientists - Ruse

Book 5
Mathematics, Informatics and
Physics

Volume 11, 2014

”%fm

A
i \
|

RUSE



PROCEEDINGS

OF THE UNION OF SCIENTISTS - RUSE

EDITORIAL BOARD

Editor in Chief
Prof. Zlatojivka Zdravkova, PhD

Managing Editor
Assoc. Prof. Tsetska Rashkova, PhD

Members

Assoc. Prof. Petar Rashkov, PhD
Prof. Margarita Teodosieva, PhD
Assoc. Prof. Nadezhda Nancheva, PhD

Print Design
Assist. Prof. Victoria Rashkova, PhD

Union of Scientists - Ruse

16, Konstantin Irechek Street
7000 Ruse
BULGARIA
Phone: (++359 82) 828 135,
(++359 82) 841 634
E-mail: suruse@uni-ruse.bg
web: suruse.uni-ruse.bg

Contacts with Editor

Phone: (++359 82) 888 738
E-mail: zzdravkova@uni-ruse.bg

PROCEEDINGS

of the Union of Scientists — Ruse
ISSN 1314-3077


mailto:zzdravkova@uni-ruse.bg

ISSN 1314-3077

Proceedings

of the Union of Scientists— Ruse

Contains five books:
. Technical Sciences

Medicine and Ecology

1
2
3. Agrarian and Veterinary Medical Sciences
4. Social Sciences

5

Mathematics, Informatics and Physics

IPROCEEDINGS OF THE UNION OF SCIENTISTS — RUSE vOL. 11 / 2014]
3




MATHEMATICS, INFORMATICS AND PHYSICS

BOARD OF DIRECTORS OF THE US - RUSE
1. Prof. HristoBeloev, DSc — Chairman
2. Assoc. Prof. Vladimir Hvarchilkov — Vice-Chairman
3. Assoc. Prof. Teodorlliev — Secretary in Chief

SCIENTIFIC SECTIONS WITH US - RUSE

1. Assoc. Prof. Aleksandarlvanov — Chairman of “Machine-building Sciences and
Technologies" scientific section

2. Prof. OgnjanAlipiev — Chairman of "Agricultural Machinery and Technologies" scientific
section

3. Assoc. Prof. lvan Evtimov— Chairman of "Transport" scientific section

4. Assoc. Prof. Teodorlliev — Chairman of "Electrical Engineering, Electronics and
Automation” scientific section

5. Assist. Prof. Diana Marinova — Chairman of "Agrarian Sciences" scientific section
6. SvilenDosev, MD — Chairman of "Medicine and Dentistry" scientific section

7. Assoc. Prof. Vladimir Hvarchilkov — Chairman of "Veterinary Medical Sciences"
scientific section

8. Assist. Prof. Anton Nedjalkov — Chairman of "Economics and Law" scientific section

9. Assoc. Prof. TsetskaRashkova — Chairman of "Mathematics, Informatics and Physics"
scientific section

10.Assoc. Prof. LjubomirZlatev — Chairman of "History" scientific section
11.Assoc. Prof. RusiRusev — Chairman of "Philology" scientific section
12.Prof.PenkaAngelova, DSc— Chairman of "European Studies" scientific section

13. Prof.AntoanetaMomchilova - Chairman of "Physical Education, Sport and Kinesiterapy"
section

CONTROL PANEL OF US - RUSE
1. Assoc. Prof.JordankaVelcheva
2. Assoc. Prof. Nikolai Kotsev
3. Assist. Prof. lvankaDimitrova

EDITOR IN CHIEF OF PROCEEDINGS OF US - RUSE

Prof. ZlatojivkaZdravkova

|PROCEEDINGS OF THE UNION OF SCIENTISTS — RUSE voL. 11/ 2014|




MATHEMATICS, INFORMATICS AND PHYSICS

The Ruse Branch of the
Union of  Scientists in
Bulgariawas foundedin 1956.
Its first Chairman was Prof.
StoyanPetrov. He was followed
by Prof. TrifonGeorgiev, Prof.
KolyoVasilev, Prof.  Georgi
Popov, Prof. MityoKanev,
Assoc. Prof. Boris Borisov, Prof.
Emil Marinov, Prof.
HristoBeloev. The individual
members number nearly 300
recognized  scientists  from
Ruse, organized in 13 scientific
sections. There are several
collective members too—
organizations and companies
from Ruse, known for their
success in the field of science
and higher education, or their
applied research activities. The

activities of the Union of
Scientists - Ruse are
NnUMerous: scientific,
educational and other
humanitarian events directly

related to hot issues in the
development of Ruse region,
including its  infrastructure,
environment, history and future
development; commitment to
the development of the scientific
organizations in Ruse, the
professional development and
growth of the scientists and the
protection of their individual
rights.

The Union of Scientists —
Ruse (US — Ruse) organizes

publishing of scientific and
popular informative literature,
and since 1998 - the

“Proceedings of the Union of
Scientists- Ruse”.

BOOK 5
"MATHEMATICS,
INFORMATICS AND
PHYSICS"

VOLUME 11

CONTENTS

Mathematics

Tsetska Rashkova ..., 7
The T- ideal of the X —figural matrix algebra

Julia Chaparova, Eli Kalcheva ...........cccccooiiiiiiiiiiiiiiieeee 14
Existence and multiplicity of periodic solutions of second — order
ODE with sublinear and superlinear terms

Veselina EVEIMOVA ........coooiiiiiii e 23
A study of the possibilities to establish a stationary mode in an
auto fleet

Informatics

LCT=To] (o [ = 1) () SR 29
Software for electronic trade from Mobile terminal

GEOrgi KrasteV.........uuuiiiiiiiiiiiiiiiiiiiiitiii e 37
Developing a software platform for distance learning in audio-
video producing

ValentinVelikov, Aleksandar i@V .........cooovvviiiiiiiiiiiiiieeeeen, 44
Simple systems Aid the software development

Victoria Rashkova...........ccooviiiiiiiiiiiiii e, 53
Data encryption software

Kamelia Shoylekova .............oouiiiiiiiiiiice e, 63
Business architecture of an e-commerce company

Valentin Velikov, Malvina Makarieva............ccccoovvviiviiiiieiinnnnnn. 72
Parser Java-code to XML-file

Metodi DIMITrOV.........uuuiiiieeee e 80

Updating the records of the search engines due to a client request

SVetlozar TSANKOV .....oiiie i 84
Cognitive approach to developing learning design for interactive
multimedia training

Galin@ AtANASOVA ....uuuiiieeeeiieeitiee e e e 91
An empirical study of a model for teaching algorithms

Desislava Baeva,Svilena Marinova..........coveveeeiiieiieeieeeieeann, 98
Semantic Web in e-commerce

Ivan Stanev,Lyudmil Georgiev..........cccccvvvviiiiiiiiiiiiiiiiiiiinnnn, 103
Robovisor- Psychotherapist’s selfsupervision robotic assistant in
positive psychotherapy

|PROCEEDINGS OF THE UNION OF SCIENTISTS — RUSE voL. 11/ 2014|




MATHEMATICS, INFORMATICS AND PHYSICS

BOOK 5
"MATHEMATICS,
INFORMATICS AND
PHYSICS"

VOLUME 11

Physics
Galina KIUMOVA........iiiee e 109
Nuclear charge form factor and cluster structure

Galina KIUMOVA........iiii et 116
Contributions of folding, cluster and interference terms to the
charge form factor of °Li Nucleus

|PROCEEDINGS OF THE UNION OF SCIENTISTS — RUSE voL. 11/ 2014|




INFORMATICS

web: suruse.uni-ruse.bq

SIMPLE SYSTEMS AID THE SOFTWARE DEVELOPMENT

Valentin Velikov, Aleksandar lliev

Angel Kanchev University of Ruse

Abstract: This paper presents some of the interesting systems (sample, free, open source) for
automated software creation/generation or the stages of its development, so and its documentation.
Keywords: Computer Science, program generation, software generation.

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.

In a limited budget a large software system can be developed on a modular basis. In
the absence of technological module it can be used an external developer, or open source.
In this case, the individual subsystems can exchange data using some common format
(free) for import and export (for example - XML).

Another important point is the product or project documentation creation - it takes too
much time and resources. This documentation has to respond to different requirements
depending on the country or company it was created by. One of the prerequisites for their
unification, in addition to the national and international standards, is the IBM's acquisition
of Rational Software Corp. (2003) with its iterative software development process
framework (RUP).

All this suggests more widespread use of variety systems for software automated
creation or separate modules for modelling the subject area [1], for a Custom software
designed requirements description, for documents creation.

This article presents some of the widely used systems in that area. To be well
acquainted with these products is a necessary condition for the software systems creation
with modern information technologies.

DETAILED DESCRIPTION

1. Borland Together

Borland Together [5] is a Borland company product. It is a tool for modeling with
UML, which is integrated with Java IDE.

Initially the system consisted of three modules with different functionality:

- Together Developer

- Together Designer

- Together Architect

Since 2007, these three modules are collected in one product that combines their
functionality and opportunities. Earlier versions are offered as separated (independent)
applications, but since 2006 they are dependent on the Eclipse platform. Technically,
Together is a set of additions (Add-Ins) for Eclipse. Its main features are:
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- Support of UML 2.0

- Business Process Modeling

- Support to Eclipse 3.2 up (incl.)

- Design by source code

- Templates

Advantage of Together is the operating system independence, as the product is
based on the language Java. Functions are consistent with the Eclipse, which is preferred
by the users actively using that platform for their projects realization.

Problems:

e As a disadvantage can be specified the dependence on Eclipse - in terms of
consumers who do not wish to install that platform;

¢ The interface is inherited directly from Eclipse, which imposes some restrictions;

e Together also lacks some of the features for automatic elements generation which
are present in other UML modelling tools;

e Future development of the product is unclear, meaning of the Borland company
existence.

2. StarUML

StarUML [7] is an open source code product serving to the UML modelling. Although
the latest stable version of the product is 2005, the program is still relatively high usability.
The main purpose for its creation was the substitution of some of known commercial
products, such as Borland Together. [5]

StarUML was written in the Delphi language, which is a cause of termination the
system development. It has a standard graphical interface, covering essential
requirements of the user. Supports UML 2.0, C, C++ and Java code generation, as well as
documentations.

During the development, the product maintenance is partly increased by the fact that
consumers have access to the source code. That allows efficient further development and
rapid distribution of StarUML.

Problems:

The disadvantages stem from the terminated product development. StarUML
currently does not support some of the newly introduced in UML diagrams. There is no
option to export documents as PNG files. The system is platform dependent — it works on
the Microsoft Windows operating system only.

3. Acceleo

Acceleo [2] is one of the more unconventional solutions in modelling. It allows model-
based approach for project creation by code generation. By itself, the program is classified
as "code generator"”.

Acceleo was created in 2006, mainly in Java. Integrated in Eclipse, the source code
is open and accessible for the users. It can be used on different operating systems,
including Microsoft Windows, Mac OS and Linux.

The Acceleo interface differs from the standard graphical interface of most UML
diagrams development systems due to the different functionality. Some of the more
significant interface elements are:

- Editor — a segment that permits the source code editing in a real time, which, in
turn, changes the model structure, which is code generated form. The segment supports in
real time code adjustments and debug, and autocomplete items using a template;
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- Debugger - that segment is different from a standard debugger because it allows
the user monitoring in real-time the code generation. It is possible to suspend the
generation at any time, to verify the variables state and step by stepthe code generation in
order to monitor the process. So debugger allows better errors identification and their
effective removal.

- Profiler - a segment that allows the user to set instructions for execution during a
code generation. That allows multiple experiments with various operations during code
generation in order to avoid mistakes or to lead to more effective results. Any changes can
be reflected directly in the models themselves.

bublic class Cat {

# The documentation of

w

(1%}
11

private int age;

*# The documentation of =size

private int size;

H cat
= age : Elnt
= size : EInt
& eat()

& sleep()

# The documentation of

M
1]
it

pakxlic vold eat () {

*# The documentation of =sleep

public void sleep () {

Fig. 1. - Code generation from class by Acceleo

The remainder of an interface provides a standard graphical environment for creating
and editing various diagrams supported by UML 2.0. In the case of a standard class
diagram creating, by the user will be required the class designing by inputing its name,
attributes and methods, and then code generation can be accomplished. The process can
be monitored and be an impact by segment management. The finished code is formed
against the standards of the used language, including spaces for documentation apply.

An Acceleo key advantage is the ability to use the basic functions without an installed
Eclipse. Platform independent and open source distribution makes its distribution easy.
The ability of code generation is preferred by many systems engineers, as the process
relieves much of the project work implementation by the described models, even if the
code is presented in relatively raw form.
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4. Microsoft Visio

Microsoft Visio [6] is one of the most famous contemporary solutions, providing
comprehensive UML support and the class diagrams development. Known as Microsoft
Office Visio to 2007, the system is considered as a part of the package of Microsoft Office
Tools, although it is not included in the latest versions of the kit by default.

Visio is intended for use under the Microsoft Windows operating system only. It works
with multiple file formats, which include reserved formats for projects, diagrams, templates,
and more.

The Visio advantages begin with a large amount of invested time to provide simple
and effective consumer environment. Developed with the idea of a parallel working with
other Office products, Visio provides easy data transfer with Word and Excel together. The
interface meets modern desktop environment, offering quick data entry and easy editing.
Visio is divided in three versions:

- Visio Standard — a basic version of the system. It is equipped with a standard user
interface and capabilities.

- Visio Professional — that version has the same user interface as Visio Standard.
The differences are in the additional number of charts and templates, designed to save
work during the preparation of standard compositions. A feature is available that enables
users to connect data sources to any number of diagrams and to display the results
graphically.

- Visio Premium - featuring complicated version, but with more functional user
interface. It supports three additional types of charts, with the possibility of intelligent rules
and secondary processes.

There are many differences between the three versions in terms of patterns, key
elements, navigation, dynamic charts and the integration with other products possibility.

Table 1. Comparison of the three Visio versions

Characteristic Standard | Professional Premium
Brainstorming cards v v v
Organizational charts v v v
Project management charts v v v
Architectural diagrams v v
Detailed network diagrams v v
Software charts and database diagrams v v
Business process modelling template, using intelligent v

rules

Automatic alignment

Themes and forms

Smart error searching
Decomposition of sub processes
Automatic data connection
Automatic data refresh

Data legend

Static shearing of diagrams
Forms editing

Integrated XML web services
Interface for sub processes
Compatibility with AutoDesk AutoCAD v v

AN
AN

ANRSAN
SNN NS

AR SAYANANENANENEN
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Integrity with Microsoft Excel
Integrity with Microsoft Outlook
Integrity with Microsoft Project

ANIRSRN
NN S

v
v
v

The Advantages of Visio due to the high range of services that the system provides
for work are not in its own environment only. Users are facilitated by the presence of a set
of templates and ready-made forms that help the modelling process and allow easy data
presentation using graphics.

The Disadvantages are due to the fact that the system is maintained by a particular
operating system, which is a negative factor in terms of distribution. Like other
shortcomings can be identified the lack of open source and the high product price.

Known problems

e this is a drawing tool — does not support a chart created logical control.

5. UMLet
Free UML Tool for Fast UML Diagrams, last version: 12.2
UMLet [8] is a free, open-source UML tool with a simple user interface: draws UML
diagrams fast, produces sequence and activity diagrams from plain text, exports diagrams
to eps, pdf, jpg, svg, and clipboard, shares diagrams using Eclipse, and creates new,
custom UML elements. UMLet runs stand-alone or as Eclipse plug-in on Windows, OS X
and Linux. (Also, check out its sister tool PLOTlet to create chart grids, our other tools, and
our new web-based UMLet, called UMLetino v0.1 experimental.)
Some possibilities to easy using:
¢- Adding elements to a UML diagram with a double click.
- Editing elements using the lower-right text panel.
- Selecting multiple elements using Ctrl or lasso.
e- Pressing 'C' to copy diagram to the system clipboard.
e- Using +/- or Ctrl+mousewheel to zoom.

UML Tool Concepts, realizing in this system:

UMLet is a UML tool aimed at providing a fast way of creating UML diagrams. UML
elements are modified using text input instead of pop-up dialogs. Elements can be
modified and used as templates; this way, users can easily tailor UMLet to their modelling
needs. UMLet supports a variety of UML diagram types: class diagrams, use case
diagrams, sequence diagrams, state diagrams, deployment diagrams, activity diagrams

UMLet allows users to create their own custom UML elements. An element's look can
be modified at run-time by changing a few lines of Java code; UMLet then compiles the
new element's code on the fly. Without leaving UMLet, users can thus create and add new
element types to their diagrams
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2fo) ———  UMLet - Free UML Tool for Fast UML Diagrams © @ )
File Edit Palettes Custom Elements Help Search: zoom: [60% v
~
CL_analyse * x || UC_check_in_passenger* x | SD_protokoll_state_machine * x | AC. dataflow* x SimpleClass | [AbstractClass| O
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Interface rose
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Package::FatClass Operation2 [Rose }
{Some Properties}
-id: Long P
—ClassAttribute: Long P IR
#Operation(i: int): int <
+AbstractOperation() <
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-~ Respl 0..n 0..1 This is a text
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|
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incomment the following line to change the fontsize:
/1 fontsize=14

L
/1 Welcome to UMLet!

/
/1 Double~click on UML elements to acd them to the diagram, or to copy them
// Edit elements by modifying the text in this panel

/1 Hold Ctrl to select multiple elements

/1 Use Ctri+mouse to select via lasso

"
/] Use = or Ctrl+mouse wheel to zoom

// Drag a whole relation at its central square icon

1

/1 Press Ctrl+C to copy the whole diagram to the system clipboard (then just paste it to, eg, Word)
// Edit the files in the "palettes” directory to create your own element palettes

"

// Select "Custom Elements > New..." to create new element types

s

Fig. 2 - UMLet

6. ArgoUML
ArgoUML [3] is one of the leading open source UML modelling tool and includes

support for all standard UML 1.4 diagrams. It runs on any Java platform and is available in
ten languages. The core model repository is an implementation of the Java Metadata
Interface (JMI) which directly supports MOF and uses the machine readable version of the
UML 1.4 specification provided by the OMG.

ArgoUML uses GEF, the UCI Graph Editing Framework to edit UML diagrams. The
following diagram types are supported [4]:

e Class diagram.

e Statechart diagram.

e Activity diagram (including Swimlanes).

e Use Case diagram.

e Collaboration diagram.

e Deployment diagram (includes Object and Component diagram in one).

e Sequence diagram.

ArgoUML's user interface is divided into 4 panels:

e Top left: a hierarchical view of the current project file.

e Top right: editor for the selected part of the project, in this case a class diagram.

e Bottom left: the designer's "to do" list.

e Bottom right: details of the selected object in the diagram or the selected "to do".
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Fig.3 — ArgoUML — user interface

7. Web-based systems, supporting UML modelling

There are many modern web — based applications, giving users the ability to create
different UML 2.0diagrams. These systems rely on an efficient graphical user interface and
in most cases provided limited functionality when working with charts. The fact that the
system is running on a remote server and is downloaded from the Internet means that
intensive operations performed on it are minimized. The advantage of these products is
the user working platform independent. In most of the cases they are available not on
computers only but also on phones, tablets or other browser supporting devices. Some of
the products offer additional security as the ability to store working files on the server and
not on the user working machine.

The disadvantages come from the limited functionality. Rarely possible operations
such as external files importing, loading data or finished models from another source, code
generation, etc. These systems also support the work of one only member of a project,
making them unsuitable for intensive work on complex projects in large teams.
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8. Others

Very interesting comparative analysis of the ability of different modeling tools can be
found at:

http://en.wikipedia.org/wiki/List_of_Unified_Modeling_Language_tools, but due
to the size of comparative tables it is impossible to be included here.

CONCLUSION

1. There is a great number of various software systems, accomplish documents
generation at different levels (XML and other formats), diagrams, software.

2. The majority of these systems are not open-source, i.e. - Internal machine
representation of the structures is not available (Know-How). Even be found it, in question
is the possible manipulation of these structures (copyright, etc..).

3. Best products are commercial. Their price is such, that even big Bulgarian
developers and potential customers would think.

4. The last opens up a market niche for new developments in the field.

5. Regardless of whether a new system is realized as a web-based or as a
standalone application, it should be provided with good support in order to rapidly
changing standards (due to the many innovations) in the software industry.

The present document has been produced with the financial assistance of the
European Social Fund under Operational Programme “Human Resources Development’.
The contents of this document are the sole responsibility of “Angel Kanchev” University of
Ruse and can under no circumstances be regarded as reflecting the position of the
European Union or the Ministry of Education and Science of Republic of Bulgaria.

Project Ne BG051P0O001-3.3.06-0008 “Supporting Academic Development of
Scientific Personnel in Engineering and Information Science and Technologies”
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