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Introduction

In order to enter the world market, prod-
ucts and their production must undergo inter-
national certification, confirming its quality
and high specifications. At the same time, cer-
tification is subject not only to the product it-
self, but also to methods of its design, manu-
facture, methods and forms of product infor-
mation transmitting and etc. Requirements for
providing the necessary information are asso-
ciated with modern standards for technical
documentation, for which the basic creation
environment, storage and exchange is elec-
tronic space.

One of the conditions for the implemen-
tation of these requirements is the creation of
a quality management system (QMS), which
ensures the fulfillment of modern require-
ments of international standards in product
development, preparatory and production
processes and certification of companies ac-
cording to these standards.

Preparation of serial production should
be carried out on the basis of a complete elec-
tronic description of the product design [5].

The technological design system should
provide:

e possibility of parallel design and
technological design of products projection in
a digital information environment in the con-
ditions of transition to unplanned preparation
of production and organization of electronic
document circulation;

e usage of an electronic design model
of a product as initial data for the design of

technological processes and technological
equipment;

e technological electronic models for-
mation of products and their usage for model-
ing and visualization of technological pro-
Cesses;

e working areas of assembly units
analysis using electronic models of assembly
equipment and anthropometric models of per-
formers;

¢ technological documentation set for-
mation; the formation and maintenance of the
information environment of assembly work.

Literature analysis and problem
statement

The process of designing technological
processes for information support for deci-
sion-making in integrated modular avionics
for modern aircraft is a complex multi-stage
procedure, the implementation of which in-
volves the cooperation of aviation industry
enterprises with a rigid distribution of tasks
and responsibilities. In this regard, the United
States and Europe pays great attention to im-
proving the aircraft design and certification
process. In accordance with global trends, the
process must meet a number of requirements
and standards. The issues of development and
certification of highly integrated complex
systems installed on aircraft, taking into ac-
count their operation and performed func-
tions, are set out in the following guidelines:
ARP4754A (USA), ED-79A (EU). These
documents cover the full life cycle of systems
that provide the implementation of functions
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at the aircraft level. Software development is-
sues are stated in documents: DO-178C
(USA), ED-12C (EU), and hardware design —
in documents: DO-254 (USA), ED-80 (EU).
To assess the safety of equipment used: ARP
4761 (USA), ED-135A (EU). After analyzing
the literature [1-4] and standards, we can for-
mulate the goal and objectives of the study

The purpose and objectives of
the study

Objective: To review the Integrated
Modular Avionics (IMA) architecture and
standards that enabled the development of an
ARINC 653 compliant commercial off-the-
shelf (COTS) real-time operating system
(RTOS) and support for multi-core processor
architecture.

Tasks: to formulate requirements for the
system; implement a configuration manage-
ment process; distribute responsibility and
scope of work between suppliers; assess and
implement all safety requirements at all levels
of development; ensure high-quality work
performance; generate documentation that
meets all the requirements for aircraft certifi-
cation; build the right relationship between
aircraft manufacturer and suppliers in a mar-
ket economy.

In the area of CALS / IPI research tech-
nology and close to it areas, there are known
works of a number of foreign and domestic
scientists, among which are Sudova E., Lev-
ina B., Ivanova V., Yatskevich A., Bakakova
V., Tsirkova A.

The issue of decision-making in inte-
grated systems for ensuring the quality of de-
sign technological solutions is considered
crucial. So Glichev A. in his work “Funda-
mentals of product quality management”
writes “The quality of decisions taken deter-
mines the effectiveness of the quality sys-
tem”.

The works of domestic and foreign sci-
entists are devoted to questions of multi-crite-
ria and the choice of an alternative in technics,
such as Brahman T., Saati K., Kern K., Vol-
chenkov A., Shvetsov A., Kozlov N., Fedyu-
kin V., Durnev V, et al.

Therefore, the next stage in the devel-
opment of systems for technological

preparation of production is their integration
with systems of automated design of techno-
logical processes (CAD) and expert systems
for evaluating and making more reasonable
decisions based on multi-criteria optimization
of design and technological solutions.

CAD is an important factor in acceler-
ating the processes of technological design
and improving their quality based on the con-
tinuity of standard technological solutions [6].

One of the most important stages of the
life cycle of complex science-intensive prod-
ucts is the stage of its development, a stage
when the quality of the future product is laid
down in foundation [7]. To manage the qual-
ity of the designed product it is very important
to have tools that allow you to measure the
quality of the product, especially at the design
stage of its life cycle.

At present, quality assessment is one of
the most important tasks in examination of
technical systems.

Examination of design solutions plays
an important role in quality management of
new equipment developing process, the main
task of which is to ensure the competitiveness
of new equipment. If the creation of new tech-
niques in the aviation industry is oriented on
the scientific and technological progress
achievements usage and the decisions made at
each stage of the life cycle of the technical
system are sufficiently substantiated, then the
high quality of such a technical system may
be guaranteed. According to this task, quality
management consists, first of all, in verifying
the validity of decisions made.

An imperfect project, under no circum-
stances, will not ensure high quality products.
Analysis and assessment of the validity of de-
sign solutions are assigned to the examination
of projects.

The essence of examination as a scien-
tific method is the rational organization of ex-
pert analysis of the problem with a quantita-
tive assessment of judgments and processing
of results. Expert opinion is taken as a solu-
tion of the problem solving. The whole vari-
ety of tasks solved by experts comes down to
two types: system analysis of the project pro-
posal and parametric analysis. System



analysis aims to confirm the feasibility (or in-
appropriateness) of creating a new model of
equipment, to evaluate its technical level and
economic efficiency, taking into account the
requirements and capabilities of a higher-
level technical system. The parametric analy-
sis of the project proposal lies in the rationale
of the credibility of design parameters and
characteristics of the technical system, their
ability to be realized, the importance of tar-
geted tasks.

The purpose of the work is to develop
methodological support and software for for-
mation and examination of design technolog-
ical proposals for materialization of complex
technical systems of aircraft.

We shall understand that a decision-
making process is the process of choosing the
optimal solution among alternative options.

A decision support system is a combi-
nation of software, simulation, statistical and
analytical models of processes and work on
the project to prepare decisions on its imple-
mentation.

The purpose of decision-making sup-
port information system is an organization
and management of decision-making in the
development and implementation of projects
based on modern information processing
technologies [8-10].

Life cycle of the project and man-
agement functions

The structure of integrated decision-
making support information system is largely
determined by the structure of management
processes taken within the organization. As a
result, it can be structured by:

e stages of the project cycle;

e functions;

e levels of management.

The enlarged project life cycle and
management functions associated in connec-
tion with various stages of a project are shown
in Fig. 1. A different information support and
software are used to support different man-
agement functions. At the stage of project im-
plementation, it is necessary to provide the
collection of actual data on the state of works
in order to present them optimally for analysis

and ensure the exchange of information and
interaction between project participants.

The most important component of inte-
grated decision-making support information
systems is database management systems
(DBMS). Their main functions are to support
the integrity, security, archiving and synchro-
nization of data in terms of many users work.

Aviation industry is actively imple-
menting advanced CALS / IPI technologies.
In the context of the concept of CALS / IPI
technologies, quality management methods
are gaining new development. The use of an
integrated information environment provides
information support and integration of pro-
cesses, and consequently the ability to use
electronic data created during various com-
pany’s processes for quality management
tasks at all stages of a life cycle (LC) of a
complex knowledge-intensive product (tech-
nical system) [11].

One of the goals of realization CALS /
IPI technologies concept is ensuring the re-
quired product quality, so quality manage-
ment system (in terms of 1SO 9001-2000 se-
ries standards) is related to the basic manage-
ment technologies.

Quality management in a broad sense
must be understood as processes management
aimed at ensuring the quality of their results.
This approach corresponds with ideas of gen-
eral quality management, the essence of
which is precisely management of a company
through quality management [12].

Models of designing process

From the point of view of a system ap-
proach, designing can be considered as a pro-
cess of special information transformations
on a basis of some design condition of a prod-
uct into final result of the project (technolog-
ical — information image of production of this
product) by means of mechanisms and in the
presence of a number of restrictions (Fig. 2).
Many models that differ in the composition of
information objects, relationships and proper-
ties are formed during designing process.

The results of technological design are
information model of product materialization
[12].
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These models differ from each other in
the composition of information objects, rela-
tionships and product properties (SI). Infor-
mation about product properties is transmitted
to the upper management level, where, gener-
ated in the next stage of the LC properties and
its values comparison is conducted with prop-
erties and values recorded in the previous
stage and are requirements for the current
stage. The identified differences in the prop-
erties indicated on the diagram by symbols D,

serve as control signals, on a basis of which
the course of main processes is adjusted.

The dashed lines on the diagram show
influence on design processes associated with
deviations from the requirements identified
on the next stages of LC. This essentially dis-
plays an experience usage, accumulated dur-
ing the product design, production and opera-
tion processes and is implemented through a
quality assurance system.

Stage of a project before objectives

investment

general

+ Justification of project

+ Assessment of economic
efficiency of a project in

Financial analysis and
statistical planning software

Project planning resources

schedule

+ Detailed planning of
complex of works and

+ Analysis of project
deadlines in general and its
individual stages

+ Resource planning,
analysis and optimization of
a project resource allocation

+ Analysis of costs, project
needs in financial resources,
cost planning

Project management softwar
Specialized software

Accounting and cost
analysis software

Y

Project implementation progress

progress

+ Monitoring of a project

+ Analysis of a project status
+ Operational project
management

+ Project redevelopment

+ Reporting and
documenting of work

Project management
software

Group work support
software

Reporting software

Document flow and
archiving systems

¥

Project completion

+ Reporting and documenting
of project results

Fig. 1. Types of software for various stages of a project



The dash-dotted lines show the impact
of design and technological data on resource
creation processes.

The quality of technological design of a
complex product significantly affects the
quality of produced products. Numerous er-
rors and shortcomings that occur in existing
design methodology, as well as waste of time,
can be significantly reduced if during the pro-
ject creation will be used:

e modern automated synthesis and
analysis systems of the created technological
project; technological knowledge bases and
expert systems that allow you to provide

designers with new and reliable information
about technological achievements quickly;

e automated decision-making systems
that allow you to optimize technological deci-
sion-making for each level and stage of the
life cycle of the technological project;

e automated configuration manage-
ment systems of the technological project;

e automated systems of control, man-
agement and provision of technological solu-
tions and technological documentation;

e simulation systems;

e project communication management

Evaluation models ofdesign andtechnological soldionsin aviation industry
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Fig. 2. The project in aviation industry as a process of transition of a system from initial state
to the final one and a process of transforming information models during a life cycle

In the future, such systems and subsys-
tems can be combined into unified infor-
mation systems of automated creation of a
technological project based on CALS / IPI
technologies and will actually serve as com-
ponents of a technological project quality as-
surance system. That is, to create a high-qual-
ity technological project, it is necessary to use
more advanced design mechanisms or a spe-
cial set of tools.

Communication and information
support of designing process

Project communication management is
a management function aimed at ensuring the
timely collection, generation, distribution and
storage of necessary project information.

Information is a collected, processed
and distributed data. In order to be useful for
decision-making, information must be pro-
vided timely, on purpose and in a convenient
form. This can be achieved by using modern
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information technologies within the project
management system.

Communications and related to it infor-
mation are a kind of foundation for coordina-
tion actions of project participants [13]. The
scheme of information exchange within or-
ganization is shown in Fig. 3.

The main consumers of project infor-
mation are:

e a responsible person for the project
stage, who analyze discrepancies between

actual and planned work performance indica-
tors and decision-making on the project;

e a customer, in order to be acknowl-
edged of a project work progress;

o suppliers, when there is a need for
materials, equipment, etc., which are neces-
sary for work performance;

e designers, when it is necessary to
make changes to the design documentation;

o direct executors of works on places.

Responsible executor
Direct access to all data; control
of resource allocation; accessto

specifications and reports,
analvsis of differences

Head of
organization
Analysis of all

projects, decision-

making

\

Project Manager
Allocation of resources;
direct accessto all data;

reports review; analysis of
differences; decision-making

e

Project data

Executors on places

Informing about actual
execution of works

Production
Reports on the status of
works; access to technology

Planners

\ Development of work
schedule; works analysis:

awareness of work

technology

editing; resource allocation
analysis, access to
specifications and reports

Fig. 3. Information exchange in aviation industry

Communications management provides
support for communication system between
project participants, a transfer of managerial
and reporting information, aimed at ensuring
the project objectives achievement. Each pro-
ject participant must be prepared to interact
within the project in accordance with its func-
tional responsibilities. The function of infor-
mation communication management includes
the following processes:

e communication system planning —
determining the information needs of project
participants (information composition, terms
and methods of delivery);

e collection and distribution of infor-
mation — the processes of regular collection
and timely delivery of necessary information
to project participants;

e reporting on a project progress — pro-
cessing of actual results of a project in relation
with planned one and analysis of trends, fore-
casting;

e documentation of work progress —
collection, processing and organization of
project documentation storage.

Information collection and distribution
systems must meet requirements of different
types of communications. For these purposes,
automated and non-automated methods of
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collecting, processing and transmitting infor-
mation can be used [14].

Automated methods envisage usage of
computer technologies and modern means of
communication to improve efficiency of in-
teraction: e-mail, document flow systems and
data archiving [15].

Thus, quality assessment and assurance
is one of the most important areas of quality
management technology in the life cycle of
complex products (aircraft designing).

Quality assurance system in
technological process

Computer-aided design systems, deci-
sion-making systems (expert systems) and
data management systems play a key role in
forming of a technological project process.

In general, a process of functioning of
an expert system can be represented as fol-
lows. A user, who wants to get necessary in-
formation, sends a request to an expert system
through a user interface; a solver, using a
knowledge base, generates and gives a user an
appropriate  recommendation, explaining
course of his reasoning through subsystem of
his explanations.

A special feature of quality manage-
ment technology within IP1 (CALS) concept,
as mentioned above, is ability to use elec-
tronic data created during various company’s
processes compounded for quality manage-
ment tasks. This also applies to a design stage
of a complex knowledge-intensive product
life cycle.

Availability and constant replenishment
of information data in process of developing
a technical system and developing a techno-
logical project, creates preconditions for suc-
cessful implementation of additional tools to
measure quality of design solutions and qual-
ity assurance. In its turn, obtaining through
additional assessment tools and ensuring
quality of technical systems projects, and then
technical systems themselves, significantly
increase efficiency and reliability of made de-
cisions on future of a project or product [16].

As mentioned previously, the quality
assurance system of the technological project
should not be limited only to project manage-
ment, but should also ensure the quality of the

technological project itself. For these pur-
poses, it is proposed to build a subsystem into
a design system, the main elements of which
will be:

e atechnological decisions’ formation
system;

e a technological solutions’ assess-
ment system;

e adecision-making system;

e acommunication system.

A schematic diagram of such a quality
assurance system of technological project is
shown in Fig.4.

Thus, analysis of literature sources
while creating a technological project showed
that all modern aviation companies are ac-
tively implementing CALS / IPI technologies
concept, which potentially allows signifi-
cantly accelerating designing processes and
more effectively managing them [14].

In order to move to quality assurance of
the technological project in terms of CALS /
IPI technologies, it is necessary to carry out
development of : modern automated systems
for synthesis and analysis of created techno-
logical project; technological knowledge ba-
ses and expert systems that allow to quickly
provide designers with new and reliable infor-
mation about technological achievements; au-
tomated decision-making systems that allow
optimizing technological decision-making for
each level and stage of a life cycle of techno-
logical project; automated configuration man-
agement systems of technological project; au-
tomated systems of control, management and
provision of technological solutions and tech-
nological documentation; automated simula-
tion systems, communication management
systems for technological design.

Heterogeneous application sup-
port

Some IMA programs are developed
from scratch, there are many existing applica-
tions in federated systems. These programs
can be developed in different programming
languages and use different scheduling mod-
els, but you may still need to communicate
with each other in an IMA environment. Wind
River has addressed this need by supporting
diverse programs running in separate ARINC
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sections. This allows the Ada application,
which uses the Ravenscar limited task profile,
to run on top of the VxWorks 653 operating
system along with others. Similarly, the
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conformant7 program can work in separate
partitions, and the connection between these
two inhomogeneous programs can be imple-
mented using ARINC 653 ports (Fig. 5).
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Fig. 4. Schematic diagram of quality assurance system of technological project in aviation
industry

Thanks to the availability of multi-core
processors with hardware virtualization sup-
port, IMA platforms offer an additional path
of development that allows you to run multi-
ple operating environments (referred to as
guest operating systems or GOS). These GOS
provide a number of options in which it would
previously be considered difficult or impossi-
ble to achieve a sufficiently safe operation.

These configurations may include the use of
low-security certification environments, such
as a commercial environment or a self-imple-
mented Linux environment, to address sys-
tems such as in-flight entertainment, galley
management, and other similar aircraft sys-
tems. Another potential use of multicore and
virtualization is to host legacy OS environ-
ments (COTS or proprietary environments) to
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allow application reuse, and to serve as a
bridge of assets for platform migration to fur-
ther reduce the risks and costs introduced by
rewriting much of these environments and
programs simultaneously. VxWorks 653

ARINC POSIX

molication nnlication
\pplicatio Applicat

Partition O5

Partition O5%

Processor

Platform, a multi-core edition, opens the door
to these and other capabilities for developers
through the use of multi-core processors and
their capabilities.

Fig. 5. VxWorks 653 application support

The ARINC 653 architecture ensures
resource availability through the use of sys-
tem configuration records and partitions
(IMA). The system configuration entry de-
fines the capabilities and capabilities of the
IMA platform and links, and validates indi-
vidual partition configuration entries. The
partition configuration entries define the char-
acteristics of each OEM application in terms
of memory requirements, processor require-
ments, and ARINC port usage. This scheme
allows the system integrator to ensure that the
requirements of the programs meet the perfor-
mance of the platform and that individual pro-
grams do not exceed the resources allocated
to them. Therefore, the goal is to allow the
configuration of IMA programs developed by
one or more hardware vendors on a common
IMA platform that is configured by the sys-
tem integrator.

The technical features of ARINC 653
provide a high-level definition of the structure
and content of configuration records, and im-
plements RTOS.

After all, an example of an XML-based
configuration. VXWorks 653 uses the process:

e when initializing the boot systems,
download the code of the OS module and

record the configuration of systems and parti-
tions;

e the OS module initializes itself by
running its own subsystems;

e the OS module loads the program
section and their programs.

We result in individual programs and
subsystems being developed separately and
then integrated into the target file system.

The development process provides a
military format configuration of the OS mod-
ule, and the configuration system and parti-
tion records a binary image from additional
partitions. Individual individual programs can
also be updated without requiring changes to
the OS module configuration.

The process, called independent com-
munication and download (IBLL), reduces
change change by providing a constant envi-
ronment for uptime. This process also fully
implements the objectives set out in RTCA
DO-297 /| EUROCAE ED-124, (IMA), “De-
velopment and Certification Guidelines 8.
Configuration systems and partitions can be
replaced without the use of all programs or
platforms, which reduces the analysis of the
impact of the system integrator when upgrad-
ing and modifying an existing system. This
results in significantly less recertification
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efforts and more flexibility for vendors and
system integrators. VxWorks 653 extends
XML-based configurations to provide appli-
cation developers, platform providers, and
system integrators with a complete and skilled
set of tools combined with data files to create
and initialize IMA platforms.

The tools used to build configuration
records in VxWorks 653 generate a duplicate
data file with an XML data configuration, a
tool that is easier to use and therefore easier
to define than other implementations. They
are often embedded in common mechanisms,
such as the C compiler, to create military con-
figuration data for system use.

Conclusions

Therefore, quality assurance system of
technological project should not be limited
only to project management, but should also
ensure quality of technological project itself.
Thus, we set the task of implementing quality
assurance subsystem in technological design,
which will significantly improve quality of
technological project itself. For these pur-
poses, it is proposed to integrate a project
quality assurance subsystem into technologi-
cal design system on stages of design. The
main elements of such a system will be: tech-
nological decisions formation system; a tech-
nological solutions assessment system; a de-
cision-making system; a communication sys-
tem.

The platform not only increases devel-
oper productivity, but also ensures that certi-
fication complexity and effort do not affect
developers. Uneven support for ARINC 653,
Ada, POSIX, FACE, and VxWorks in IMA
helps maximize software reuse and migration
VxWorks 653. With the VxWorks 653 plat-
form, a multi-core edition, this feature now
extends to legacy platforms and OS environ-
ments, using multi-core processors and hard-
ware virtualization that serve as a bridge to
move both integrated platforms and IMA. The
avionics industry is in the midst of a signifi-
cant transition to IMA, even though the con-
stant development of IMA architectures and
standards poses challenges for standardiza-
tion organizations, manufacturers, and retail-
ers. VxWorks 653 Platform is an integrated

device software platform that combines
standardized COTS RTOS and all the tools
needed to successfully develop security-com-
pliant IMA programs.
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ONMUMI3AYIsl OPeani3ayiuHol CMPYKMypU KOMNAHIL [ cXeMu YNPAGLIHHA 6UPOOHUYUMU NpOYe-
camu. Ilpu yvomy cxknadaemovcsa eOurutl inghopmayitinull npocmip, 8 AKomy iHgopmayitina mo-
0ellb NPOOYKMY CMBOPIOEMbCS | NIOMPUMYEMBCSL NPOMALOM YCbO2O U020 HCUMIMEBOSO YUKTLY.
nsa cyyacnoeo asiaby0y8anus 0OHIEN 3 8ANCIUBUX | AKMYANbHUX 3A80AHb € AGMOMAMU3AYIA
NPOEKMY8AHHs MEXHON02IYHUX npoyecis. Bupiwenns ybo2o 3a60anHs 0acmv MOXCIUBICMb
niosuwumu egheKmuHicms MexXHON02IYHO20 NPOEKMYB8aHHSA | 30ILUCHUMU MEXHONI02IYHe Nia-
HY8aHHA 8UPOOHUYUX pecypcig. [nmezposana modynvua asionika (IMA) npussooums 0o 3men-
weHHs niocucmem, SIKI Maromo MeHULy 8acy, 3aUMaroms MeHule Micys i CNHONCUBAHHS eHepeii
(SWaP). P50 oocrionuyvkux npoepam npacnynu susnawumu apximexkmypu IMA, i, xoua eonu
PIBHAMbCA 30 C80IMU NIOXO0AMU, BOHU NOOLIAIOMb OOHI U MI HC BUCOKOPIBHeST Yini. 3acanvhi
niocucmemu 06podoxu, moomo apximexmypa IMA nosunna oozeonumu oexinbkom dooamkam
CRIILHO BUKOPUCMOBY8AMU | NOGMOPHO SUKOPUCNOBYBAMU I HC OOUUCTIOBANIbHI pecypcu,
MoMmy He0bOXIOHO PO3KIA0amu MeHue NiocUucmem, wo npu3o0Ums 00 OilbUL eqheKMUBHO20 BU-
KOPUCMAHHS CUCEMHUX Pecypci I 3anumae micye 015 MatOymHb020 po3uupeHnus. Apximex-
mypa IMA nosunna izonroeamu 000amox He minbKu 8i0 6A3060i apximexmypu wuHu, aie i 8i0
6az060i anapamuoi apximexmypu, maxa npaxkmuka po3uUpioe MO#CIUBOCHI NepeHeCcer s 00-
0amKie MidC pi3HUMU NAAMPOPMAMU, A MAKOHC 00380158€ B80OUMU HOBE 00NAOHAHHS OJisl
3aminu 3acmapinux apximexmyp, apximexmypa |IMA nosunna ooseonamu noemopne suxopu-
CMAHHA YCcnaokoeanozo kooy. Lle ckopouye uac po3pobku, Haoaryu memoo no8MopHO20 Po3-
20PMAHHSL ICHYIOUUX 000amKi6 be3 cepuioznux moougixayii,; apximexmypa IMA nosunna 3men-
wyeamu gapmicmo 3min mak ax IMA nonecuiye nosmopne euxopucmaunms, maxk i momy, wjo,
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BIOOKPEMIOIOUU CKAAO06I YACMUHU NAAM@POPMU, AKI BUKOHYIOMbCA HA OOHOMY HpOyecopi,
CHPOWYEMbCA AHANI3 BNIUBY, 3HUNCYIOUU sumpamu Ha noemopre mecmysanus. IMA nonecuye
RIOMPUMKY 000AMKI8 3 NOCMIUHO 3pocmaioyumu Qyrkyionarohumu moxciueocmamu. IMA eu-
KOPUCMOBYE MEXHOI02i10 OA2amos0epHux npoyecopis OJisk NoJ1e2ueH s MAKux pisHOMAHIMHUX
000amKi8, K 88e0eHHS-8UBCOEHHS;, BUKOHAHHS OEKIIbKOX PO3PISHEHUX ONepayitiHux cepeoo-
suwy, maxux sx Linux, wo ne nanesxcamo 0o COTS, 3a 0onomozoro sipmyanizayii.

Knrouogi cnosa: ingpopmayitini cucmemu, niompumka nPUtiHAMmsL piuietsb, npoeKmu 6
asiayiuniu 2any3i, ABMOMAMU308aAHA CUCMEMA NPOEKMYBAHHS, MEXHOJIOIYHUL npoyec, iHme-
2P0BAHA MOOYIbHA ABIOHIKA.
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DESIGNING OF TECHNOLOGICAL PROCESSES OF DECISION-MAKING SUP-
PORT INFORMATION SYSTEM IN INTEGRATED MODULAR AVIONICS

The experience of world leaders in the industry shows that the key factors in achieving
efficient and productive work organization are the reorganization of the information flow
scheme, the optimization of the organizational structure of companies and the scheme of pro-
duction process management. This creates a single information space in which the information
model of the product is created and maintained throughout its life cycle. For modern aircraft
construction one of the important and urgent tasks is the automation of technological processes.
The solution of this problem will give the chance to increase efficiency of technological design-
ing and to carry out technological planning of production resources. Integrated modular avi-
onics (IMA) allows you to reduce subsystems that are smaller in weight, take up less space and
consume energy (SWaP). IMA makes it possible to isolate the application not only from the
basic bus architecture, but also from the basic hardware architecture, this practice expands the
possibilities of transferring applications between different platforms, which allows you to in-
troduce new equipment to replace obsolete architectures. Therefore, IMA should allow multiple
applications to share, use, and access the same computing resources at the same time, so fewer
subsystems need to be deployed, resulting in more efficient use of system resources and room
for future expansion. IMA allows the reuse of inherited code. This reduces development time
by providing a method of redeploying existing applications without major modifications. IMA
reduces replacement costs because IMA facilitates reuse and because separating the compo-
nents of the platform that run on a single processor simplifies impact analysis by reducing the
cost of retesting. IMA makes it easy to support applications with ever-increasing functionality.
IMA uses multi-core processor technology to facilitate a variety of applications such as | / O;
running multiple disparate operating environments, such as non-COTS Linux, through virtual-
ization.
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