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I.  INTRODUCTION 

Data in the design process plays an important role. 
Designer, while creating a project, forms related sets 
of different data, thereby creating a holistic 
description of the designed object. Currently, 
computer-aided design (CAD) is widely used in the 
various branches of engineering as it facilitates and 
automates the work of the designer [2]. 

In summary, the descriptions system of designed 
object as follows [1]: 

G = (P, T, K), 

where P, T – set of descriptions of the designed 
object, and K – a set of the one-type of relationship 
between the descriptions of the object. 

The presence of T in G creates the preconditions 
for unification (integration) of procedural data of the 
created object, currently processed in different 
systems and automation equipment. 

To make a more meaningful approach to the 
problem of selecting an integration solution, it is 
necessary to clearly define business objectives, as 
well as understand the general principles and 
approaches of integration. In general approaches to 
integration are divided into three main types of 
integration: data-oriented, service-oriented and 
process-oriented, as well as hybrids of these 
approaches [1]. 

Integration CAD environment allows us to solve 
the following problems:  

– differ the transformation management 
operations into a separate software component - the 
environment core that implements the functions: 
management of environment tools; management of 
resources and computer periphery; management of 
information exchange; dialog exchange with user; 

– operation unification on a single type of 
informational description in a single software system, 
which composes environment instrumental fund; 

– support of resources that implement the 
operations of unification and binding( of 
informational description fragments; 

– support of complex means which ensure the 
extension of the environment. 

Completeness of informational object 
descriptions in an integrated CAD environment is 
provided by a variety of informational processes [3] 
implementing operations on: 

– graphic aspect of the object description is the 
graphics processor; 

– tabular aspect of the object description is a 
tabular processor; 

– text aspect of the object description is a text 
processor. 

Considered integrated environment of CAD has 
the following properties: 

– completeness and consistency of the designed 
object descriptions, which is provided by integrated 
transformations; 

– simplicity and convenience of operations of 
writing design procedures, provided by the 
description assembly of many alternatives – 
integrated design operations; 

– the flexibility of the design processes, which is 
provided by a flexible structure of design procedures 
description project that allows you to manage 
scenario design transitions and modify the content of 
the possible reactions to events; 

– variety of classes of design operations in 
accordance with the level of complexity of design 
tasks and skills of the user which assure the 
combination of project operations and their use as a 
whole; 

– simplicity and convenience of operations for 
the consistent processing of graphics, text and 
tabular descriptions of the object. 

– support and unification of object-oriented and 
subject-oriented descriptions of the design processes 
with the ability to connect the descriptions under the 
processes; 

– evolutionary development, provided by the 
feedback based on journaling log user actions 
together with the used data and their further 
structuring; 
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– accumulation of acquired knowledge for the 
subsequent synthesis of executable elements, which 
allows to evolutionary develop system and 
customize it for different classes of designed objects. 

Simplicity and convenience of dialog interaction 
management, provided by a unified operations of 
dialog interaction of environmental core and text 
description of dialogue procedures. 

II.  PROBLEM STATEMENT 

Nowadays there are many CAD  

,iA A  
where 1, .i n  

Each CAD has many properties  

,i jB B   

where 1, .j m  

It is necessary to create a system that combines 
all the needed properties of used CAD: 

1
,n
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V V


   

where iV B  and is a set of necessary features of 
some CAD. 

Such system must meet the following set of 
criteria [1]: 

– optimal use of computing resources; 
– minimal time of command processing; 
– the user interface must be understandable and 

easy to use. 
In this work, we propose an informational CAD 

model that simulates the behavior of all software, 
included in the computer-aided design environment, 
in the designing process. The method of dynamic 
relational data integration is proposed. With the help 
of it dynamic data integration of various aspects of 
presentation used in CAD is achieved. By using 
Petri net the relational method of dynamic data 
integration in CAD usage is illustrated. 

III.  STRUCTURAL SYNTHESIS 
OF INTEGRATED CAD 

Let us consider the possibility of developing 
software tools that provide dynamic integration of 
data on the proposed relational method in CAD [5].  
For this a set of software tools, consisting of a 
control processor, thematic co-processors and 
executing processors, is developed. For the 
convenience of a software implementation, the 
control processor is presented as a server node. 
Thematic coprocessors are grouped as means of 
dynamic data integration. Separately auxiliary 

software means are considered: drivers, operation 
and data libraries and library manager. 

IV.  SYSTEM SERVER NODE AND APPLICATIONS 

Computer-aided design system using the method 
of dynamic data integration is a structure consisting 
of a control processor (CP) and thematic 
coprocessors: graphics coprocessors (GP), table 
coprocessor (TbP), math coprocessor (MP) and text 
coprocessor (TP). Work is provided with the 
execution of the design script by control processor. 
The script is a set of design generalized operations, 
which can be displayed as a graph. Generalized 
operation consists of several thematic co-processor 
commands sharing a common semantic 
completeness. 

Presented software implementation of CAD 
model most closely matches the tasks entrusted to 
the system to provide dynamic data integration. In 
the given implementation all generalized operations 
available in the scenario design are processed. A 
structure processing “command–message” bond in 
all thematic coprocessors is created. The mechanism 
of data transmission between processors is realized. 

The mechanism of static data transmission, i.e. 
the declarative representation of data is a set of co-
processors actions, operating procedural represen-
tation of data [4]. As a result of execution of 
commands sequence available in the generalized 
operation processors at a certain time take from the 
Common Information Space (CIS) data of the type 
that have been placed there. Thus, the set of 
operations performed on the data of a procedural 
representation, performs data integration of 
declarative representation in the single informational 
process. 

Computer-aided design model of the environment 
has the structure shown in Figure. 

In the proposed scheme, computer-aided design 
environment: 

– control processor (CP) supports the 
implementation of the generalized operations 
according to the design scenario. Control processor 
instructs thematic coprocessors and accepts only 
informational messages from them; 

– thematic coprocessor is processing mean for 
respective data format: 

– graphics co-processor (GP) – implements the 
execution of graphic works of the design process 
and performs the interaction of graphic executing 
processors with CP; 

– tabular coprocessor (TbP) – implements the 
interaction of design process with the DBMS. 
Supports maintaining internal business databases; 

– math coprocessor (MP) – implements the 
execution of calculation operations occurring in the 
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design process and performs the interaction of 
mathematical executing processors with CP; 

– text coprocessor (TP) – provides a textual 
description of the designed objects, equipment used, 
produced calculations, etc. TP supports interaction 
of text executing processors with CP. 

GP

TbP

AutoCAD

Kompas



MySQL server

MangoDB



MP

MathCAD

MathLab



TP

MS Word

Open Office


 

Block diagram of computer-aided design environment 

Theme coprocessor itself does not produce 
actions directly modifying the data in the files of the 
project and on the screen. Theme coprocessor only 

transmits specific commands to corresponding 
executing processors. Executing processors connect 
to the thematic coprocessor through the appropriate 
drivers (AutoCAD, MySQL, MatLAB, OpenOffice). 
Theme coprocessor performs the data translation 
from the general processor language in the executing 
processor language. Through the means of 
communication thematic coprocessor sends 
commands to the executing processor and receives 
only informational messages. 

CONCLUSIONS 

A possible implementation of software tools that 
provide dynamic integration of data on the proposed 
relational method in computer-aided design 
environment is demonstrated. The possibility of 
creating a server node of computer-aided design 
environment, performing the functions of the control 
processor is demonstrated. A possible 
implementation of the dynamic integration acting as 
thematic coprocessors is demonstrated. 

REFERENCES 
[1] Synehlazov, V. M.; Godny, A. P. “Dynamic data 

integration in the design of complex computer-aided 
design systems”. Electronics and Control Systems, 
no 2(40). Kyiv: NAU, 2014. pp. 51–58. 

[2] Lee, K. CAD Basics (CAD/CMA/CAE), Peter 
Press, 2004. 

[3] Pozin, B. А. “ Modern software engineering 
tools for the creation of open application information 
systems”. RosNII IT and АP: DBMS, 1995, no. 1. (in 
Russian). 

[4] Berezhnoj, G. Problems building large IT 
systems, PCworld, 1998. (in Russian). 

[5] Bezdeshny, A. N.; Zhizhchenko, A. B.; Kulagin, 
M. V. and Serebrjakov, V. A. Integrated Resources 
Information System RAS and technology development of 
digital libraries. Programming, 2000. (in Russian). 

Received 21 January 2014. 
 

Sineglazov Viktor. Doctor of Engineering. Professor. 
Aviation Computer-Integrated Complexes Department, National Aviation University, Kyiv, Ukraine 
Education: Kyiv Polytechnic Institute, Kyiv, Ukraine (1973). 
Research area: Air Navigation, Air Traffic Control, Identification of Complex Systems, Wind/Solar power plant. 
Publications: more than 450 papers. 
E-mail: svm@nau.edu.ua  

Godny Andrew. Postgraduate.  
Education: National Technical University of Ukraine “Kyiv Polytechnic Institute”, Kyiv, Ukraine (2014). 
Research interests: systems and process control, system identification, automatic control of industrial processes. 
Publications: 4. 
E-mail: andrewgodny@gmail.com 



70                                                                    ISSN 1990-5548   Electronics and Control Systems  2015. N 1(43): 67-70 
 
В. М. Синєглазов, А. П. Годний. Структурний синтез інтегрованих систем автоматизованого 
проектування 
Розглянуто структурний синтез комп’ютерно-інтегрованих систем автоматизованого проектування. Розроблено 
блок-схему системи автоматизованого проектування. 
Ключові слова: інтегровані системи автоматизованого проектування; програмне забезпечення; інформаційний 
простір; передача даних. 

Синєглазов Віктор Михайлович. Доктор технічних наук. Професор. 
Кафедра авіаційних комп’ютерно-інтегрованих комплексів, Національний авіаційний університет, Київ, 
Україна. 
Освіта: Київський політехнічний інститут, Київ, Україна (1973). 
Напрям наукової діяльності: аеронавігація, управління повітряним рухом, ідентифікація складних систем, 
вітроенергетичні установки. 
Кількість публікацій: більше 450 наукових робіт. 
E-mail: svm@nau.edu.ua 

Годний Андрій Павлович. Аспірант.  
Освіта: Національний технічний університет України «Київський політехнічний інститут», Україна (2014). 
Напрямок наукової діяльності: ідентифікація систем управління, цифрові системи управління 
Кількість публікації: 4. 
Е-mail: andrewgodny@gmail.com  

В. М. Синеглазов, А. П. Годный. Структурный синтез интегрированных систем автоматизированного 
проектирования 
Рассмотрен структурный синтез компьютерно-интегрированных систем автоматизированного проектирования. 
Разработана блок-схема системы автоматизированного проектирования. 
Ключевые слова: интегрированные системы автоматизированного проектирования; программное 
обеспечение; информационное пространство; передача данных. 

Синеглазов Виктор Михайлович. Доктор технических наук. Профессор. 
Кафедра авиационных компьютерно-интегрированных комплексов, Национальный авиационный университет, 
Киев, Украина. 
Образование: Киевский политехнический институт, Киев, Украина (1973). 
Направление научной деятельности: аэронавигация, управление воздушным движением, идентификация 
сложных систем, ветроэнергетические установки. 
Количество публикаций: более 450 научных работ. 
E-mail: svm@nau.edu.ua 

Годный Андрей Павлович. Аспирант.  
Образование: Национальный технический университет Украины «Киевский политехнический институт» (2014). 
Направление научной деятельности: системы и процессы управления, идентификация, автоматизация систем 
управления технологическими процессами. 
Количество публикаций: 4. 
Е-mail: andrewgodny@gmail.com 
 


