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SOFTWARE FOR AUTOMATED DESIGN OF NETWORK GRAPHICS OF  

SOFTWARE SYSTEMS REENGINEERING 

 
Annotation. The subject of the work is the construction of a graphical network model of reengineering of the software system. 

Purpose of the paper is development of software for increasing the level of automation of designing network charts for the 

organization of production by reengineering software systems in the framework of project management. Network planning is one of 

the forms of graphical representation of the work content and the duration of implementation of strategic plans and long-term 

complexes of project, planning, organizational and other activities of the enterprise. Along with linear charts and table calculations, 

network planning methods are extensively used in the development of long-term plans and models for the creation of complex 

production systems and other objects of long-term use. The “Nodes-Activity” type of graphs is used in modern specialized packages 

of planning and operational management computer programs. The task before creating a software tool is the ability to work with all 

types of network charts with the possibilities of their comprehensive transformation. Methods. The article is based on methods of 

network planning for the PERT (Program Evaluation and Review Technique) methodology, the use of elements of graph theory and 

the Gantt chart method as an accounting method for project management. Simulation of the system software architecture is carried 

out within the UML (Unified Modeling Language) 2.5 methodology using the CASE toolkit Enterprise Architect 14. Project decisions 

proposed by the authors are the results of the article. The content of the design part is determined, firstly, by the specifics of the 

planning of software projects reengineering, and secondly, by the features of specific technical proposals for a project that is 

manageable. The architecture (project “Frame”) software for managing network planning of software project reengineering is 

designed in the article. Conclusions. The architecture is developed in the form of several structural and behavioral diagrams, 

namely: use case diagram, which provides an analyst with a detailed idea of the software field of application; sequence diagram that 

is designed to create a programmer's imagination on how to perform actions when working with a future program tool; statechart 

diagram that is required for a visual representation of those states in which the software can be at different times; class diagrams 

that are used to design the main form filling of the future software; component diagram that is designed to examine the composition 

of the components of the future software and indicate the sequence of compilation and assembly of individual modules. The 

numerical and temporal estimation of the planning parameters is based on the data obtained from the Gantt design charts. 

Keywords: project management; graph; network schedule; software; reengineering; CASE-tool; UML-diagram 
 

Introduction  

The process of a project creation, prototype, 

and reimage of the future object, condition and 

methods of its production is called design. In 

engineering, design is understood as the 

development of project, construction and other 

technical documentation designed to provide for the 

creation of new types and patterns. In designing a 

systematic approach is used, which consists in the 

establishment of the structure of the system, such as 

links, defined attributes, and the analysis of the 

effects of the environment. In the design process, 

technical and economic calculations, charts, graphs, 

explanatory notes, estimates, calculations and 

descriptions are made. 

One of the main components of design is 

planning, defined as a pre-scheduled procedure or an  

© Velykodniy S.,
 
Burlachenko Zh., 

     Zaitseva-Velykodna S., 2019 

optimal allocation of resources necessary to achieve 

the goal. 

Network planning is one of the forms of 

graphical representation of the content of work 

and the duration of implementation of strategic 

plans and long-term complexes of project, 

planning, organizational and other activities of the 

enterprise. 

Along with linear charts and table calculations, 

network planning methods are widely used in the de-

velopment of perspective plans and models for the 

creation of complex production systems and other 

objects of long-term use. Network plans of enterprises 

to create new competitive products include not only 

the total duration of the whole complex of design and 

production and financial and economic activities, but 

also the duration and sequence of the implementation 

of individual processes or stages, as well as the need 

for the necessary economic resources. 
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Analysis of research and publications 
For the first time, scheduled plan were 

developed in 1958 by the consulting company Booz, 

Allen, and Hamilton, together with Lockheed 

Corporation, at the request of the subunit of the 

United States Navy Special Projects Office (US 

Navy) for the project to create the Polaris missile 

system, which was the answer to the crisis that 

occurred after the launch of the first space satellite 

by the Soviet Union [1]. 

According to [2], the concept of "network 

graph" is a dynamic model of the production 

process, which reflects the technological dependence 

and sequence of the implementation of a complex of 

works that coordinates their completion in time, 

taking into account the cost of resources and the cost 

of work with the allocation of at the same time 

narrow (critical) places. At the same time, the 

network graph is a graph the vertices of which 

reflect the conditions of a certain object (for 

example, construction), and arcs are the works 

carried out on this object [3]. Each arc compares the 

time during which work is carried out and/or the 

number of workers who carry out work. Often, the 

network graph is constructed so that the location of 

the vertices horizontally corresponds to the time of 

reaching the condition corresponding to the given 

vertices (popular component of the PERT 

methodology – Program (Project) Evaluation and 

Review Technique). 

The network schedule is based on the use of a 

mathematical model – a graph. Graphs (outdated 

synonyms: network, maze, map, etc.) are called by 

the mathematicians “a set of vertices and a set of 

ordered or disordered pairs of vertices” [4]. 

Speaking more familiar to the designer (but less 

accurate) language, the graph is a set of circles 

(rectangles, triangles, etc.) connected by directional 

or non-directional segments. In this case, the circles 

themselves (or other shapes used) in the terminology 

of the theory of graphs will be called “vertices”, and 

connecting their non-directional segments – “edges” 

directed (arrows) – “arcs”. If all the segments are 

directed – the graph is called oriented, if not directed 

– non-oriented [5]. Any sequence of work in a 

network graph, in which the eventual event of each 

work of this sequence coincides with the initial 

event of the subsequent work, is called the path. 

Graph is a collection of objects with links 

between them [6]. Objects are considered as 

vertices, or nodes of the graph, and the links – as 

arcs, or edges [7]. For different areas of use, the 

types of graphs may differ in orientation, limitations 

on the number of links and additional data about the 

vertices or edges. A large number of structures of 

practical value in mathematics and computer science 

can be represented by graphs [8]. For example, the 

structure of Wikipedia can be modeled using an 

oriented graph, in which the vertices are articles, and 

arcs (oriented edges) – links to other articles. 

Several standardized languages are used to 

describe the graphs for purposes suitable for 

machine processing and, at the same time, 

convenient for human perception – several 

standardized languages are used [9], among which 

are: DOT (language), GraphML, Trivial Graph 

Format, GML, GXL, XGMML, DGML, Java [10]. 

There should be noted specialized programs for 

constructing graphs [11]. The most successful 

include the commercial ILOG, GoView, Lassalle 

AddFlow, LEDA. Free of charge, you can note the 

Boost Graph Library. There can be used Graphviz to 

visualize graphs (according to experts, it works well 

for orgraphs) or LION Graph Visualized [12]. 

Special attention shall be given to the program 

Graph Analyzer – a Russian-language program, with 

a very simple user interface [13]. 

Gantt chart (tape diagram, bar chart) is a 

popular type of diagram used to illustrate a plan, 

schedule work for any project. These diagrams are 

one of the methods of project planning and 

management [14-16]. The first chart format was 

developed by Henry L. Gantt (1861-1919) in 1910. 

Gantt Сhart is a section (graphic spacers) placed on 

a horizontal time scale. Each section corresponds to 

a specific task or subtask. Tasks and subtasks, 

components of the plan, are placed vertically. The 

beginning, end, and length of the segment on the 

timeline correspond to the beginning, end, and 

duration of the task. Some diagrams of Gantt also 

show the relationship between tasks. The diagram 

can be used to represent the current status of the 

work: the part of the rectangle corresponding to the 

task is dazzled, noting the percentage of the task; 

shows the vertical line corresponding to the "today" 

moment [17]. Often, the Gantt chart is used in 

conjunction with a worksheet whose rows 

correspond to a particular task depicted in the 

diagram, and the columns contain additional 

information about the task [18]. 

PERT – technique of evaluation and analysis of 

programs (projects) used in project management [19; 

20]. PERT is a way of analyzing the tasks required 

to complete a project, in particular, analyzing the 

time needed to complete each individual task, as 

well as determining the time minimum required for 

the entire project [21]. PERT has been developed 

primarily to simplify paper scheduling and create 
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schedules for large and complex projects [22]. PERT 

is intended for large-scale, unique, complicated, 

unwritten projects. The method assumed the 

existence of uncertainty, giving the opportunity to 

develop a work schedule of the project without the 

exact knowledge of the details and the required time 

for all its components. The most popular part of 

PERT is a critical path method based on building of 

a network graph (PERT network diagram) [23]. 

The critical path method is an effective tool for 

scheduling and managing project terms. At the core 

of the method is the definition of the longest se-

quence of tasks from the beginning of the project to 

its completion, taking into account their interconnec-

tion. The tasks that lie on the critical path (critical 

tasks) have a zero run-time reserve and in case of 

changing their duration, the terms of the whole pro-

ject change. In this regard, in carrying out the project 

critical tasks require more thorough monitoring, in 

particular, timely detection of problems and risks 

affecting the timing of their implementation and, 

therefore, on the terms of the project as a whole 

[24]. In the process of project implementation, the 

critical path of a project may change because, when 

changing the duration of tasks, some of them can be 

in a critical path. The most famous part of the PERT 

is the diagrams of interconnections between works 

and events. PERT suggests using chart diagrams 

with works on nodes, works on arrows (network 

graphs), as well as Gantt charts. 

Determination of previously unsettled parts 

of the general problem 

The general content of the graphs is as follows: 

linear or ribbon graphs on a horizontal axis at a 

selected time scale, postponed the duration of work 

in all stages and phase of production, the content of 

the work cycles depicted on the vertical axis with the 

required degree of their division into separate parts 

or elements. 

At domestic enterprises, cycles or linear charts, 

as well, are used in the process of short-term or 

operative planning of production activities. The 

main disadvantage of such plans-schedules is the 

lack of the possibility of close interconnection of 

individual works in a single production system or 

the overall process of achieving the planned end-

goals of the company (firm). Network graphs serve 

not only to plan a variety of long-term jobs, but also 

for their coordination between executives and 

project implementers [25], and network charts are 

needed to determine the necessary productive 

resources and their rational use. 

Automated Enterprise Resource Planning 

(ERP) systems typically include computer programs 

[26] that automate some of the steps in drawing up 

and updating network graphs in one form or another, 

but such programs have a fairly high licensed price 

and are not suitable for a domestic producer.  

Thus, the purpose of the work is to 

development of software for increasing the level of 

automation of designing network charts for the 

organization of production by reengineering 

software systems in the framework of project 

management. 

The object of work is the network planning of 

the production process. 

The subject of the work is the construction of a 

graphical network model of reengineering of the 

software system. 

The task before creating a software tool is the 

ability to work with all types of network charts with 

the possibilities of their comprehensive 

transformation. 

Materials and methods 
The article deals with network planning for the 

PERT methodology, use of elements of graph theory 

and Gantt chart method as an accounting method for 

project management. The simulation of the system 

software architecture is carried out within the UML 

(Unified Modeling Language) 2.5 methodology 

using the Enterprise Architect 14 CASE. 

Research results 
The development of the system architecture of a 

software tool for network planning management of a 

software project reengineering (hereinafter referred 

to as software) shall be started with design of a Use-

Case Diagram (UCD). UCD’s are used to provide an 

analyst with a detailed picture of the application de-

velopment industry. With the help of UCD, it be-

comes clear what the product is intended for, subsys-

tems and modules it operates, links which are the 

elements and the entity in it. The central element of 

the projected UCD is a network graph (NG), depict-

ed as an actor with a stereotype “business actor” 

(Fig. 1). The actor “NG” has a variety of connec-

tions, most of which associations with the stereotype 

“uses”, but also there are dependencies. It can be 

seen from UCD that NG’s are used in all applica-

tions associated with the list mentioned. 

Let’s turn to the consideration of the essence, 

which is connected with the NG type of connection 

dependence “dependency”. On the diagram of use 

case it is a package “Software Development”, the 

implementation of which is really based (depends) 

on NG. The composition of the package includes 

many entities, united by links, the collection of 

which is the enclosed designed subdigraph of the 



Herald of Advanced Information Technology No. 02 (03), 2019 20 – 32 

Вісник сучасних інформаційних технологій 

Designing Information Technologies and Systems 

 
p-ISSN 2663-0176    

e-ISSN 2663-7731 23 

diagram of use case (Fig. 2), which has a graph simi-

lar to the topology. 

Software engineering and computer science in 

general are one of the areas where NG is most often 

used; therefore the package is submitted and pre-

sented as a separate dependent structure (Fig. 2). 

The complexity and the large number of modules 

and protocols in modern software products greatly 

complicate the understanding of their work, man-

agement and optimization. Therefore, NG programs 

are often compiled, and most often it is done auto-

matically by assemblers, compilers, or parsers. 

Sequence Diagrams (SD) are designed to create 

a programmer's imagination on how to perform ac-

tions when working with future software, which are 

formed by the system architect. There are, as a rule, 

two types of SDs: the SD for displaying programmer 

actions when developing the software and the SD for 

displaying user actions while continuing to work 

with future software. SDs of the second type is used 

to create user instructions that are an integral part of 

software and methodological complexes. 

This type of SD is designed in the given article 

(Fig. 3), since for the implementation of the reengi-

neering of a software project, it is necessary to un-

derstand the principles of the software work. 

State Machine Diagram (SMD) is required for a 

visual representation of those states of software in 

which it can be at different times. In other words, we 

can say that states describe the behavior of software, 

which, in turn, can depend both on user instructions 

and on the computational procedures of the software 

itself. 

 

 

Fig. 1. Use-Case Diagram 
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As can be seen from the name of the chart – the 

key points in it – are state (state), representing, of its 

kind, the point of stopping the work of the software 

or the collection of statistical and technical infor-

mation (logging). Each state has entry points and 

exit to this state, and there may be several such 

points (both for inputs and outputs) – precisely for 

fixing these positions within the state – there is such 

a concept as the “state history”, which optionally 

turns on in the specification of each state and has the 

designation: the letter “Н” (history), which is pre-

sented in a circle. 

In addition, important for the SMD, as well, there 

are transitions, which are the relationships between 

states. Each transition has a syntax that reveals the 

mathematical or physical process that caused this tran-

sition. In turn, the syntax, in addition to the name of the 

transition, may contain a limiting condition (it is given 

in rectangular brackets [ ]) – in case of failure of which 

– the transition is impossible. 

The projected DS for software is shown in  

Fig. 4. The DS, as shown in the figure, is a cascade 

model of the design of the software, where, as a 

gradual stage of the implementation of the states, the 

main diagonal of the diagram with many branches 

(depending on the points of exit from the concrete 

states) is in different directions. 

Activity diagram (AD) is intended to reflect the 

activity of a particular object, during the analysis of 

the action of interest. With the help of AD, you can 

research and protocol the flow of information flows 

that are required for the creation of further software. 

Activity diagram emulate some aspects of the 

SD and SCD, but only in AD is the ability to design 

complete algorithmic cycles, based on which the 

blocks “Decision” will stand. 

The main essence of AD is the so-called activi-

ty (Activity), which is the essence similar to the state 

of the SCD. Activity shows the specific actions of 

the software process. Also, on AD there are transi-

tions that have the same nature as the transitions to 

the SCD, with the same limiting conditions. In addi-

tion, there are activity paths on AD, which indicate 

the allocation of boundaries and activity zones of 

each of the objects. 

Designed AD for the main information flow 

(“I-Flow”) of software design of NG is shown in 

Fig. 5, as activity paths “User”, “Interface” and 

“Compute and Memory Area”. Their names are in 

the upper part of AD, and the activity limits are sep-

arated by solid lines. 

 

Fig. 2. Diagram-Package “Software Development” 

uc Software Dev elopment

«case worker»

Modules <Case worker>

«internal worker»

Protocols  <Internal 

worker>

«worker»

Translators <Worker>
Compilers <Worker>

«entity»

Flowcharts <Entity>

«business actor»

Network graphics

Optimization Building

«entity»

Data streams <Entity>

Database <Entity>
«worker»

Computer networks 

<Worker>

«case worker»

Sites <Case worker>

Organization

Formation Assembly

«agent»

Subprograms



Herald of Advanced Information Technology No. 02 (03), 2019 20 – 32 

Вісник сучасних інформаційних технологій 

Designing Information Technologies and Systems 

 
p-ISSN 2663-0176    

e-ISSN 2663-7731 25 

 
 

Fig. 3. Software Sequence Diagram 

 

Class diagrams (CD) are used to design the 

main form of contents of future software. As for 

UML notation, classes contain attributes (self-

encapsulated data of different origin) and operations 

(actions on these or other data). 

Each specific attributes and class operations 

that are designed in the provided software are shown 

in Fig. 6. In addition to the classes on the CD, con-

nections or relationships are also important for anal-

ysis (this is a more precise definition for CD). In 

general, entities or relationships, in relation to the 

methodology of CD – there is a rich diversity, but let 

us dwell only on those that are present in the de-

signed CD of software (Fig. 6) and need additional 

clarification. 

The central class on the СD is a class interface 

(“Interface UMP”), which is graphical user interface 

software. This class first appears to the user in the 

form of a bootable primitive class “Project form”, 

which has a compositional relationship with the 

class “Interface” and defines the primary geometric 

dimensions of the interface window. Also in front of 

the user will appear a menu bar, whose elements – 

are attributes of the class “Interface UMP”. 
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Fig. 4. State Machine Diagram for software 

Calculation class (enumeration) “Calculation”, 

which is related to the compositional relationship 

with the “Interface UMP” class, implements the nu-

merical (tabular representation parameters) and 

graphical (critical path) of the NG parameters. 

The “New Task” class attached (relation 

“Bind”) to “Project Forms” is intended to create new 

and subsequent edits of an existing data type 

“Work”, which is a graphical representation of the 

“Work” contents. 

The nesting class “Type of Work” is attached to 

the “New Task” class. It forms the types of work 

that differ in the presence or absence of incoming 

and outgoing links. 

Component diagram (CPD) is intended to study 

the composition of future software components and 

to indicate the sequence of compilation and assem-

bly of individual modules. The main requirement for 

CPD is standardized – there are no cycles, that is, 

the consistency of the components should be clear 

and transparent. The programmer works with the 

components that may be available to him – in re-

verse order. 

Designed by Component diagram software is 

shown in Fig. 7 

Detailed study shall be applied to the structure 

of Component diagram. The first component that the 

programmer deals with is the artifact or the shortcut 

for the “Link for UMP (* . lnk)” attached to the exe-

cutable “UMP.exe” that launches the new project 

through the exposed interface components “Interface 

Visibility”.  

This component serves as the interface to the 

“Interface UMP”, which includes port help and port 

driver. Port help has connected to it document air-

craft “Help index . Gid”, which may be optionally 

called by the user in case of a complicated situation 

with the project. Through the Port Driver – an arti-

fact containing special data is connected – Device 

Driver Profile “Device Driver . ddp”. From this 

driver, the mode and support of the solving ability of 

the entire software interface depends. 

Also, the “Device Driver . ddp” component de-

pends on the form of the Delphi Module “Module 

Form . dfm” and the package component of the 

“Delphi Compiled Module . dcu”, which also de-

pends on “Module Form . dfm” . Thus, the package 

component “Compiled module Delphi (*.dcu)” has a 

double arrangement (Fig. 7). 

The package component “Compiled module 

Delphi (*.dcu)” is main for the range of the compo-

nents, namely for: 

a) executable file “UMP . exe”, described 

above; 

b) document artifact “Status Information”, 

which contains technical information on the 

current and final state of the project; 

c) object “Default project . dpr,” which is 

downloaded as a template  when creating a 

new project and which (if necessary) can be 

modified and supplemented. 
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Fig. 5 Activity Diagram of the main information flow  

 

Cumulative database component “Dbase re-

source . res” has double arrangement and is com-

piled  each time on addition or change of infor-

mation in document artifact “Status Information” 

and object “Default project . dpr”. 

Eexecutable file “UMP . exe” is main for: 

a) artifact or contact shortcut “Link for UMP 

(* . lnk)” described above; 

b) document artifact software options and pa-

rameters “Options . ini”, which contains 

technical information on the latest geomet-

ric size of the project form set by the user; 

c) Web-document artifact “Graf . htm”, which 

reflects the final formed topology of the 

placement of tasks on NG; thus Web-

document artifact “Graf . htm” forms (real-

ize) the object itself “Graf . bmp” as an in-

dependent (standalone) bmp-file that can be 

saved (printed, sent, etc.) and edited. 

Thus, document artifact “Options . ini” and 

Web-document artifact “Graf. Htm” are arranged as 

abstraction dependency, which means creating them 

as essences only for the needs of the user and with 

the necessity of his participation (making changes in 

size, printing teams or Web-conversion.  

 

Discussion 

When analyzing and discussing the results of 

the project, system architects expressed a lot of 

thoughts about the means of implementing the soft-

ware. These thoughts related to the technology and 

implementation language, the number of encoders 

and testers involved, etc., but all of this is part of a 

new phase in the implementation of the software. At 

this stage, regardless of the choice of means, lan-

guages and software coding technologies, its archi-

tecture has already been developed and ready. When 

you select programming languages, you will only 

need to process the component diagram. 
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Fig. 6. Class Diagram 

 

Conclusions and perspectives of the further 

development 

It should be noted that although in today’s paid 

specialist packages of computer programs of plan-

ning and operational management, the type of “Ac-

tivity-on-arrow network” graphs is used mainly – the 

software designed is suitable for all types of network 

graphs with the possibilities of their comprehensive 

transformation.  

The result of this article is a project decision 

suggested by the authors. The content of the design 

part is determined, firstly, by the specifics of the 

planning of reengineering of software projects, and 

secondly, the features of specific technical proposals 

for a project that is manageable. 

In the given article the designer of the software 

for management of network planning of reengineer-

ing of the software project has been designed. The 

architecture is developed in the form of several dia-

grams of various natures, executed with the ob-

servance of UML 2.5 notation using the CASE 

toolkit Enterprise Architect 14. The development of 

the basis includes the methods of network planning 

for the PERT methodology and the use of the ele-

ments of the theory of graphs. The numerical and 

temporal estimation of the planning parameters is 

based on the data obtained by the Gantt chart meth-

od, as an account for the management of software 

projects. 

The prospects for creating this software consists 

in the product encoding for a final industry user 

(software project manager), which is important to 

know only the sequence of reprogramming work on 

the software system and the duration of each stage, 

and it does not matter how the graph is formed, that 

is, which it type, since the type of network graphics 

itself can be mutually converted. 

For work with the software will be created a 

program and methodical complex, which will be 

developed by user instructions on the application of 

the necessary software, supplemented by comments 

on the work of the software designed. 
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Fig. 7. Component Diagram 
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ПРОГРАМНИЙ ЗАСІБ ДЛЯ АВТОМАТИЗОВАНОГО ПРОЕКТУВАННЯ  

МЕРЕЖЕВИХ ГРАФІКІВ РЕІНЖИНІРИНГУ  

ПРОГРАМНИХ СИСТЕМ 

 

Анотація. Предмет роботи – побудова графічної мережевої моделі реінжинірингу програмної системи. Мета робо-

ти – розробка програмного засобу для підвищення рівня автоматизації проектування мережевих графіків з організації ви-

робництва по реінжинірингу програмних систем у рамках управління проектами. Мережеве планування – це одна з форм 

графічного відображення змісту робіт й тривалості виконання стратегічних планів і довгострокових комплексів проект-

них, планових, організаційних та інших видів діяльності підприємства. Поряд з лінійними графіками й табличними розраху-

нками мережеві методи планування знаходять широке застосування при розробці перспективних планів і моделей створен-

ня складних виробничих систем та інших об’єктів довгострокового використання. У сучасних спеціалізованих пакетах 

комп'ютерних програм планування та оперативного управління використовується тип графіків «вершини-роботи». За-

вданням перед створенням програмного засобу є здатність працювати з усіма типами мережевих графіків із можливос-

тями їх всебічної трансформації. Методи. В основу статті закладено методи мережевого планування за методологію 

PERT (Program (Project) Evaluation and Review Technique), використання елементів теорії графів та методу діаграм Ган-

та, як облікового для здійснення управління проектами. Моделювання системної архітектури програмного забезпечення 

виконується у рамках методології UML (Unified Modeling Language) 2.5 із використанням CASE-інструментарію Enterprise 

Architect 14. Результатами статті є проекті рішення, що запропоновані авторами. Зміст проектної частини визначаєть-

ся, по-перше, специфікою планування реінжинірингу програмних проектів, по-друге, особливостями конкретних технічних 

пропозицій до проекту, що піддається управлінню. У статті спроектована архітектура (проектний «каркас») програмно-

го засобу для управління мережевим плануванням реінжинірингу програмного проекту. Висновки. Архітектура розроблена 

у вигляді декількох структурних та поведінкових діаграм, а саме: діаграма варіантів використання, що надає аналітику 

детальної уяви про галузь застосування програмного засобу; діаграма послідовності, яка призначена для формування уяви 

програміста про порядок виконання дій при роботі з майбутнім програмним засобом; діаграма станів, що необхідна для 

наочного подання тих станів, у яких програмний засіб може знаходитися у різні моменти часу; діаграма класів, яка вико-

ристовуються для проектування основного формового наповнення майбутнього програмного засобу; діаграма компонен-

тів, що призначена для вивчення складу компонентів майбутнього програмного засобу та вказівки послідовності компіляції 

та збірки окремих модулів. Чисельна та часова оцінка параметрів планування будується за даними, що отримані із проек-

тних діаграм Ганта. 

Ключові слова: управління проектом; граф; мережевий графік; програмний засіб; реінжиніринг; CASE-засіб; UML-

діаграма 
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ПРОГРАММНОЕ СРЕДСТВО ДЛЯ АВТОМАТИЗИРОВАННОГО ПРОЕКТИРОВАНИЯ 

СЕТЕВЫХ ГРАФИКОВ РЕИНЖИНИРИНГА 

ПРОГРАММНЫХ СИСТЕМ 
 

Аннотация. Предмет работы – построение графической сетевой модели реинжиниринга программной системы. 

Цель работы – разработка программного средства для повышения уровня автоматизации проектирования сетевых гра-

фиков организации производства по реинжинирингу программных систем в рамках управления проектами. Сетевое плани-

рование – это одна из форм графического отображения содержания работ и продолжительности выполнения стратеги-

ческих планов и долгосрочных комплексов проектных, плановых, организационных и других видов деятельности предприя-

тия. Наряду с линейными графиками и табличными расчетами сетевые методы планирования находят широкое примене-

ние при разработке перспективных планов и моделей создания сложных производственных систем и других объектов дол-

госрочного использования. В современных специализированных пакетах компьютерных программ планирования и опера-

тивного управления используется тип графиков «вершины-работы». Заданием перед созданием программного средства 

является способность работать со всеми типами сетевых графиков с возможностями их всесторонней трансформации. 

Методы. В основу статьи заложена методы сетевого планирования по методологии PERT (Program (Project) Evaluation 

and Review Technique), использование элементов теории графов и метода диаграмм Ганта, как учетного для осуществле-

ния управления проектами. Моделирование системной архитектуры программного обеспечения выполняется в рамках ме-

тодологии UML (Unified Modeling Language) 2.5 с использованием CASE-инструментария Enterprise Architect 14. Резуль-

татами статьи являются проектные решения, предложенные авторами. Содержание проектной части определяется, во-

первых, спецификой планирования реинжиниринга программных проектов, во-вторых, особенностями конкретных техни-

ческих предложений к проекту, что подлежит управлению. В статье спроектирована архитектура (проектный «каркас») 

программного средства для управления сетевым планированием реинжиниринга программного проекта. Выводы. Архи-

тектура разработана в виде нескольких структурных и поведенческих диаграмм, а именно: диаграмма вариантов исполь-

зования, иллюстрирующая аналитику детальное представления об области применения программного средства; диаграм-

ма последовательности, предназначенная для формирования представления программиста о порядке выполнения действий 

при работе с будущим программным средством; диаграмма состояний, необходимая для наглядного представления тех 

состояний, в которых программное средство может находиться в разные моменты времени; диаграмма классов, исполь-

зующаяся для проектирования основного формового наполнения будущего программного средства; диаграмма компонен-

тов, предназначенная для изучения состава компонентов будущего программного средства и указания последовательности 

компиляции и сборки отдельных модулей. Численная и временная оценка параметров планирования строится по данным, 

полученные из проектных диаграмм Ганта.  

Ключевые слова: управление проектом; граф; сетевой график; программное средство; реинжиниринг; CASE-

средство; UML-диаграмма 



Herald of Advanced Information Technology No. 02(03), 2019 81 – 82 

Вісник сучасних інформаційних технологій                        

CONTENTS 

 
p-ISSN 2663-0176 

e-ISSN 2663-7731 81 

 

    

                CONTENTS                                          ЗМІСТ 
 

 page   стр. 

 

 

I. METHODOLOGY 

OF INFORMATION 

TECHNOLOGY 
 

 

  

 

 

I. МЕТОДОЛОГІЯ 

ІНФОРМАЦІЙНИХ 

ТЕХНОЛОГІЙ 

 

 

 

Krisilov V., Pysarenko K., 

Vu Ngoc Huy 

 

Information Technology of Dynamic 

Formation of Content Depending on the 

Characteristics of the Receiving -

Transmitting System…………………... 

 

 

 

 

 

 

 

11 

 Крісілов В. А.,
 
Писаренко К. О., 

Ву Нгок Хуй 

 

Інформаційна технологія динамічного фо-

рмування контенту в залежності від хара-

ктеристик системи прийому-передачі……. 

 

 

 

 

 

 

11 

Velykodniy S.,
  

Burlachenko Zh.,
  

Zaitseva-Velykodna S. 

 

Software for Automated Design of 

Network Graphics of Software  

Systems Reengineering………………. 

 

 

 

 

 

 

 

20 

 Великодний С. С.,  

Бурлаченко Ж. В., 

Зайцева-Великодна С. С. 

 

Програмний засіб для автоматизованого 

проектування мережевих графіків реін-

жинірингу програмних систем…………… 

 

 

 

 

 

 

 

20 

Arsirii O. O., Troyanovska Y. L 

Prykhodko I. A., Kotova D. J. 

 

Architectural objects Recognition Tech-

nique in Augmented reality Technolo-

gies based on Creating a Specialized 

markers base…………………………… 

 

 

 

 

 

 

 

33 

 

 Арсірій О. О., Трояновська Ю. Л., 

Приходько І. О., Котова Д. Ю. 

 

Методика розпізнавання архітектурних 

об’єктів в технологіях доповненої реаль-

ності на основі  побудови бази спеціалізо-

ваних маркерів……………………………... 

 

 

 

 

 

 

 

33 

 

 

II. INFORMATION TECHNOLOGY 

IN SOCIO-ECONOMIC AND 

ORGANIZATIONAL-TECHNICAL 

SYSTEMS 

 

 

 

   

 

II.  ІНФОРМАЦІЙНІ ТЕХНОЛОГІЇ 

В СОЦІАЛЬНО-ЕКОНОМІЧНИХ І 

ОРГАНІЗАЦІЙНО-ТЕХНІЧНИХ 

СИСТЕМАХ 

 

 

 

 

Угрин Д. І. 

 

Інформаційні технології підтримки 

прийняття рішень для геоінформа-

ційних систем………………………… 

 

 

 

 

 

 

47 

 

 Uhryn D. I. 

 

Information Technology Support for 

Decision Making Geoinformation Systems.... 

 

 

 

 

47 



Herald of Advanced Information Technology No. 02(03), 2019 81 – 82 

Вісник сучасних інформаційних технологій                        

CONTENTS 

 
p-ISSN 2663-0176 

82 e-ISSN 2663-7731 

Liubchenko V., Saveleva O., 

Zabarna E. 

 

Improved Project-Based Learning as the 

Method of Knowledge Transfer 

Between University and Business……... 

 

 

 

 

 

 

59 

 Любченко В. В., Савельєва О. С., 

Забарна Е. М. 
 

Удосконалене проектне навчання як 

метод перенесення знань між університе-

том та бізнесом…………………………….. 

 

 

 

 

 

 

59 

Luhova T.,
 
Blazhko O.,  

Troianovska Yu.  
 

Features of using Diversifiers of 

Hackathon-Contests in Canvas-Oriented 

Аpproach to Game Design…………….. 

 

 

 

 

 

 

68 

 

 Лугова Т. А., Блажко О. А., 

Трояновська Ю. Л. 

 

Особливості використання діверсіфікато-

ров Hackathon-змаганнях при канва-

орієнтованому підхіді проектування 

комп’ютерних ігор………………………… 

 

 

 

 

 

 

 

68 

 

AUTHOR  LIST……………………… 

 

83  СПИСОК  АВТОРІВ……………………... 

 

84 

 

 

 


