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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 sofiware 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”) sofiware 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 sofiware 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.
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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.

© S.Velykodniy; Zh. Burlachenko;
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One of the main components of design is
planning, defined as a pre-scheduled procedure or an
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
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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.

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.
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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, and 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 Chart 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;
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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
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
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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), de-
picted 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
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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
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.
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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 informa-
tion (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 “H” (history), which is presented in a cir-
cle.

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 activ-
ity (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 tran-
sitions 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
separated by solid lines.
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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
analysis (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
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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 CD 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 (*. Ink)” attached to the ex-
ecutable “UMP.exe” that launches the new project
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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 modi-
fied 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 informa-
tion 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 (* .

Ink)” described above;

b) document artifact software options and parame-
ters “Options . ini”, which contains technical in-
formation on the latest geometric size of the
project form set by the user;

¢) Web-document artifact “Graf . htm”, which re-
flects the final formed topology of the place-
ment of tasks on NG; thus Web-document arti-
fact “Graf . htm” forms (realize) the object itself
“Graf . bmp” as an independent (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

9
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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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«metaclass»
View
+ Work: String
+ Event: String —
A Table: String K> Parameter .
table
+ Scale(): Word Scale
+ Autoshift(): Char «column»
«enumeration» + ManuallyShift(): Word ManuallyShift + Large Code
Calculation + PostEvents(): Byte + Normal Time
+ Small Tes
Tee
Tls
Tle
Ra
Rec
«interface»
Interface UMP «primitive»
<<metFei1IceIass» | @]+ File:sting o——— Project form
+ View: String
+ New: String + CalclilafionSEgaIEEL
+ Open: String
+ Save: String «bind»
+ Print: Boolean |
+ Exit: Boolean !
New task !
+ Title: Double
+ Notes: String «da‘;;:—ripe» ActionsWithWorks
+ Reporting: String
Type OfWork ® + TypeOfWork: Char < —————— + CreateALlink(): Integer
+ DurationOfWork: Integer + RemovelLink(): Boolean
+ Ordinary: Single + ChangeTask(): Integer
+ Start: Single + DeleteTask(): Boolean
+ Ending: Single

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 obser-
vance of UML 2.5 notation using the CASE toolkit

ISSN 2663-0176 (Print)
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Enterprise Architect 14. The development of the ba-
sis includes the methods of network planning for the
PERT methodology and the use of the elements of
the theory of graphs. The numerical and temporal
estimation of the planning parameters is based on
the data obtained by the Gantt chart method, 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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IPOI'PAMHUI 3ACIB JIJISI ABTOMATH30BAHOI'O IPOEKTYBAHHSA
MEPEXXEBUX I'PA®IKIB PEIH) KUHIPUHI'Y
NPOI'PAMHUX CUCTEM

Anomauia. [lpeomem pobomu — nobyooea 2papiunoi mepexcesoi mooeni peinsicunipuney npoepamuoi cucmemu. Mema po6o-
mu — po3pobKa NPOSPAMHO20 3ACO0Y ONsl NIOBUIEHHS PIBHA ABMOMAMU3AYil NPOEKMYB8anHA Mepedcesux epagixie 3 opeanizayii eu-
POOHUYMBA NO PEIHIICUHIPUHSY NPOSPAMHUX CUCHEM ) PAMKAX ynpasninna npoekmamu. Mepeosicese naianysanhs — ye o0Ha 3 popm
epagiuno2o 8i00bpaicenHs 3micmy pobim U MpueaIOCmi 6UKOHAHHA CIMPAMeiYHUX NAAHIE I 00820CHPOKOBUX KOMNIEKCI8 NPOeKm-
HUX, NJIAHOBUX, OP2AHIZAYIIHUX Mma THUUX 6u0ig OistbHocmi nionpuemcmaa. Ilopso 3 ainitinumuy epaghikamu 1 maOIUUHUMU PO3PAX)-
HKaMUu Mepedicedi Memoou niaHy8aHHs 3HAX00SMb WUPOKe 3aCMOCYBANHA NPU pO3PoOYI nepCheKMuUHUX NAAHI8 | Mooenell CmeopeH-
HA CKIAOHUX GUPOOHUYUX cucmeM ma IHWux 06 €Kmie 00620CMPOKO6020 SUKOPUCIAHHA. Y CYHaCHUX cneyianizoeanux naKemax
KOMN'IOMEPHUX NPo2pam NiaHyeaHHs ma ONnepamueHo20 YNpaeiiHHs GUKOPUCMOBYEMbCA mun epaikie «sepuunu-pobomuy. 3a-
B0AHHAM Neped CMEOPEHHAM NPOSPAMHO20 3ac06y € 30amHicmb NPAYo8amu 3 yCima munamu Mepexcesux epapikia iz Mo#ciuoc-
mamu ix écebiunoi mpancgopmayii. Memoou. B ocHogy cmammi 3aKkia0eH0 Memoou Mepexnceso20 NIAHYEAHHS 3d Meno00a02i0
PERT (Program (Project) Evaluation and Review Technique), éuxopucmanns enemenmie meopii epaghie ma memooy diacpam I an-
ma, AK 001ik08020 01 30iliCHeHHs YNpaGaiHHa npoexmamu. Moodenioganus cucmemnoi apximekmypu npocpamHo2o 3abes3neyenus
BUKOHyemucs y pamkax memooonoeii UML (Unified Modeling Language) 2.5 i3 suxopucmannam CASE-incmpymenmapiio Enterprise
Architect 14. Pesynomamamu cmammi € npoekmi piuienHs, wo 3anponoHo8ani agmopamu. 3mMicm npoekmHoi 4acmunu GU3HaA4aemy-
s, no-nepute, Cneyuqpixoio NIaHy8aH s peiHAICUHIDUHEY NPOSPAMHUX NPOEKMIs, No-0pyze, 0COOIUBOCMAMU KOHKPEMHUX MEXHIYHUX
nPOno3uyili 00 NPoeKmy, wo nid0AEMsbCs ynpasiinnio. Y cmammi CnpoeKkmosana apximekmypa (npoekmuuti «<KapKacy) npospamno-
20 3ac00y 0N YNPABNIHHA MePedHcesUM NAAHYEAHHAM PEIHHCUHIPUHEY NPOSPAMHO20 npoekmy. Bucnosku. Apximekmypa pospobaena
¥ 6unA0i OeKiIbKOX CIMPYKMYPHUX Ma NOGeJiHKo8UX diacpam, a came: 0iazpama 8apianmie GUKOPUCMAHHSA, WO HAOAE AHANIMUKY
0emanbHol yA6U Npo 2anysb 3acmocy8ants NPOSPAMHO20 3acody; 0iazpama nocii008HOCH, AKA NPUSHAYEHA 05l POPMYBAHHA YAGU
npozpamicma npo nopsaooK 6UKOHAHHA Oill npu pobomi 3 MAUOYMHIM NPOSPAMHUM 3acoboM; diacpama CMawie, wo HeoOXiOHa 0s
HAOYHO20 NOOAHHA MUX CMANIE, Y AKUX NPOSPAMHUL 30CiO MOJICe 3HAXOOUMUCA Y PI3HI MOMEeHmU Yacy, diazpama Kacie, Ka 6UKo-
PUCMOBYIOMbCA OISl NPOEKMYBAHHA OCHOBHO20 POPMOBO20 HANOBHEHH MAOYMHbO20 NPOSPAMHO20 3ac00Y,; diazpama KOMROHEH-
mis, uwjo NPUsHAYeHa 0l BUBYEHHS CKIAOY KOMHNOHEHMI8 MAlOYMHb020 NPOZPAMHO20 3AC00y Ma 6KA316KU NOCAIO08HOCMI KOMNIAAYIT
ma 36ipku okpemux mooynie. ucervrna ma 4acoéa oyinka napamempie nianysants 6y0yemvcs 3a OaHUMU, WO OMPUMAni iz npoex-
muux diaepam I anma.

Kniouosi cnosa: ynpasninus npoexkmom; epag; mepesxcesuti epagix;, npoepamuuil 3aci6, peinscunipune; CASE-3aci6; UML-
diazpama
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INPOI'PAMMHOE CPEJACTBO JJISI ABTOMATU3UPOBAHHOI'O TIPOEKTUPOBAHUS
CETEBBIX T PA®UKOB PEMHKNHUPUHI'A
MNPOI'PAMMHBIX CUCTEM

Annomayus. Ilpeomem pa6omvr — nocmpoenue 2paguueckoil cemegoil MO0 PEeUHICUHUPUHSA NPOSPAMMHOU CUCTEMb.
Lenv pabomvl — paspabomka RPOSPAMMHO20 CPeOCmBa OJisk NOGLIUEHUS. YPOGHSL A8MOMAMU3AYUL NPOCKMUPOBAHUsL CEMEBbIX 2pPa-
@uros opeanuzayuu NPOU3BO00CMBA NO PEUHICUHUPUHSY NPOSPAMMHBIX CUCIEM 8 pamKax ynpagnenusi npoekmamu. Cemesoe nianu-
posamue — Mo 00HA U3 Gopm epaduyeckoeo omodpadcenus cooepIucanus pabom u nPoOOIICUMENbHOCIU 8bINOIHEHUs CIMpame2u-
YeCKUX NIAHO8 U O0N20CPOUHBIX KOMNIEKCO8 NPOEKMHbIX, NIAHOBbIX, OP2AHUSAYUOHHBIX U OPY2UX 8UO008 OesMEeIbHOCHU NPeonpu-
samusi. Haps0y ¢ auneiinoivmu epagpuramu u mabauyHbIMu pacyemamu cemesvle Menoobl NIAHUPOBAHUS. HAXO0O0SM WUPOKOe npumeHe-
HUe npu paspabomie NepCcneKmusHbIX NIAHO8 U MOOeLell CO30aHUsL CLONCHBIX NPOUZBOOCBEHHBIX CUCIEM U OPYeUX 00bEeKMOo8 00
20CPOUHO20 UCHONB306AHUS. B COBpEMEHHbIX CReyuanu3upo8aHHblX NAKemax KOMNbIOMEPHLIX NPOSPAMM WIAHUPOBAHUS U Onepd-
MUBHO2O YNPAGNIEHUsl UCNONb3YEM sl Mun 2pauKkos «8epuuHbl-pabomely. 3adanuem nepeod co30aHuem NpoepPaMMHO20 CPedCmed
A6eMCst CNOCOOHOCMb pabomams co 6cemMy. MURAMU CeMegblX ZPAPUKOE ¢ BO3MONCHOCHISIMU UX 6CECOPOHHEL MPAHCHOPMAYUU.
Memoowi. B ocnogy cmamuu 3an0dcena memoos cemego2o nianuposanus no memooonoeuu PERT (Program (Project) Evaluation
and Review Technique), ucnonvzoganue snemenmog meopuu 2pagos u memooa ouazpamm I anma, Kaxk y4emnozo 015 0cywecmeine-
Hust ynpasnenus npoexmamu. Mooenuposanue cucmemHol apxumexkmypuvl RPOSPAMMHO20 0DecnedeHus 6bINOIHAEMCS 8 PAMKAX Me-
moodonoeuu UML (Unified Modeling Language) 2.5 ¢ ucnonvzosanuem CASE-uncmpymenmapus Enterprise Architect 14. Pe3yno-
mamamu cmamuu A615I0MCSL RPOEKMHble peutenusl, npediodicennvle asmopamu. Codepoicanue npoeKmHol Hacmu Onpeoeisiemcs, 60-
nepevix, CneyupuKol NAAHUPOBAHUSL PEUHICUHUPUHSA NPOSPAMMHBIX NPOEKMOE8, 60-8MOPLIX, 0COOCHHOCMAMU KOHKDEMHbIX MeXHU-
YeCKUX NPeONoACEHUL K NPOEKMY, Ymo ROOLeNCUm ynpasienuto. B cmamve cnpoexmuposana apxumekmypa (RpOeKmHbill «<KapKacy)
NPOSPAMMHO20 CPeOCmea Oisl YNPAGLeHUs. CeMeSbiM NIAHUPOSAHUEM PEUHICUHUPUH2A NPOSPAMMHO20 npoekma. Bevieodvl. Apxu-
mexkmypa paspabomana 6 uoe HeCKOIbKUX CIPYKMYPHBIX U NOBCOCHUECKUX OUAZPAMM, A UMEHHO: OUAZPAMMA 8APUAHINOE UCNONb-
306aHUL, ULTIOCMPUPYIOWAs AHATUMUKY 0emalbHOe NPeocmasieHus 00 001acmu npuUMeHeHUs. NPOZPAMMHO20 CPeOCmsa, Ouazpam-
Ma nocie008amenbHOCMuU, NPeOHA3HAYeHHAs 0I5l POPMUPOBANUS NPEOCMABIEHUsL NPOSPAMMUCTA O NOPSIOKEe GbINOJIHEHUs. OellCMEuUll
npu pabome ¢ OYOYWUM NPOSPAMMHBIM CPEOCMBOM, OUASPAMMA COCMOAHUL, HEOOX00UMAs Ol HA2TSOHO20 NPeOCMAGIeHUsl mex
COCMOSIHULL, 8 KOMOPBIX NPOZPAMMHOE CPEOCMBO MOJICEN HAXOOUMbCSL 6 PA3HbIE MOMEHMbL BPEMEHU; OUASPAMMA KILACCO8, UCNOILb-
3yI0Wascst 0k RPOEKMUPOBAHUSL OCHOBHO20 (DOPMOBO2O HANONHEHUS OYOYUe20 NPOSPAMMHO20 CPeOCMEd; OUASPaAMMA KOMNOHEeH-
MO8, NPeOHA3HAYEeHHAsL OISl UZYUEHUsl COCABA KOMINOHEHMO8 OYOYUe20 NPpoePaMMHO20 CPeOCmEd U YKA3AHUsl NOCIe008AMENbHOCU
KOMAUTAYUU U COOPKU OMOeNbHbIX MOOYiell. QucieHHas u 8peMenHas OYeHKA Napamempos NAAHUPOSAHUsL CIPOUMCSL NO OAHHbIM,
nonyueHHvie u3 npoekmuulx ouazpamm I anma.

Kniouesvie cnosa: ynpasnenue npoexmom; epag; cemesoil cpagpux; npocpammuoe cpeocmeo, peurdicunupune;, CASE-
cpeocmeo; UML-ouaepamma
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