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Abstract: Concurrent engineering in the context
of creation (development) of complex technological
systems is designed to meet the challenges aimed at
the optimal planning of resource allocation, engaged
in development, design and implementation to
improve results and efficient use of available
resources taking into account the changing
requirements for system. Based on this we analyse
the process of concurrent engineering in terms of
information exchange of participants in this process
on the example of space industry. Based on the
analysis of world experience in technique data
exchange system for harmonization of the designed
system was proposed.
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INTRODUCTION

Creation and development of  modern
technologicals systems is a complex process that
has a hierarchical structure of design, engineering,
technological, organizational, technical, economic
and production tasks related with numerous direct
linkages and feedback.

The basic tool for projects management of
creation and development of modern technologycals
systems is concurrent engineering [2, 6].

Concurrent engineering is a combination of
integration, in which experts of functional units work
interrelated from product concept development to its
delivery, and parallelism when solving problems
happening in parallel and not sequentially.

The analysis showed that this method aims to
optimize resource allocation and project participants
to ensure efficient and effective process and product
development. However, in the case of the creation of
complex technological systems technological
package space project parallel design engineering
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Poboma sukoHysarnacsi 3a paxyHoK 600KemHux Kowmie
MOH YkpaiHu, HalaHux Ha BUKOHaHHs HayKO80-
docnidHozo npoekmy Ne0117U003855 «lHcmumyuyidiHo-
MEeXHOOo2iYHe POeKmMy8aHHs iHHo8auilHUX mepex Ors

cucmemMHo20 3abesrneyeHHs HauioHanbHoli  6e3rneku
YkpaiHu
AHomauis: [lapanenbHa iHXeHepHa pPo3pobka

(mapanenbHul [HXUHIpUHZ) 8 KOHMEeKCmi CMEOPEHHS
(po3sumky) cknaGHUX  MEeXHOMo2iYHUX  cucmem
po3paxoeaHull Ha eupiweHHs 3ag80aHb, WO CrpPsSMO8aHi
Ha onmumarsnbHe raHyeaHHs1 3 po3nodiny pecypcis,
3adisHux 6 cmadisx po3pobKu, MNpoekmyeaHHs ma
8M1poB8adxXeHHs, Ons MoninweHHss  pe3ynbmamig i
egekmusHOCMi  BUKOPUCMAaHHST HasiBHUX pecypcigs 3
ypaxyeaHHsAM MiHIueux aumoe 0o cucmemu. Ha ocHosi
Ub020 rpoaHarsnizoeaHo rnpouec napanesibHol iHXeHepHOI
pO3pObKU 3 mMOYKU 30py iHGopmayitiHoi e3aemodil
y4YacHUKi8 Ub020 npouecy Ha rnpuknadi KOCMIYHOT 2arya3i.
Ha ocHosi aHanisy ceimogsozo 0ocgidy po3pobreHo
MemoOuKy CmBOpeHHs cucmemu 0bMiHy OaHumu Onsi
y3200)KEHHS1 napamMempig MpoeKkmogaHoi cucmemu.

Knroyosi crnoea: napanenbHa iHXeHepHa po3pobka,
MynbmuazgeHmHa cucmema, 06MiH daHumu,
mexHoso2iyHa cucmema, napamemp, azeHm

BCTYN

CTBOpEHHA Ta pPO3BUTOK CYYACHUX  TEXHOIOMYHMX
cucTem ABrnsie CobOK0 CKNagHWM NpoLEC, Lo Mae iepapXivyHy
CTPYKTYpY 3aBaaHb NPOEKTHO-KOHCTPYKTOPCLKMX,
iHKeHepHKX, TEXHOSOMYHMX, OpraHi3auiiHO-TeXHIYHUX,
E€KOHOMIYHMX Ta BUPOBHWMYMX, TMOB'A3AHMX  YMCHEHHUMMU
NPSMUMM Ta 3BOPOTHUMMU 3B'I3KaMW.

BasoBuMM  iHCTpyMEHTOM Mpu  peanisauii  NpoexTiB
CTBOPEHHS Ta PO3BUTKY Cy4acHUX TEXHOSOMYHUX CUCTEM €
naparenbHa iHxeHepHa po3pobka [2, 6].

MapanensHa iHxeHepHa po3pobka npeacTaBnsie coboro
CYMILLEHHs iHTerpauji, 3a sKkoi daxiBui hyHKUiOHaNBHMX
nigpo3ginie npauioloTe B TICHOMY B3aEMO3B'SI3Ky  Bif
po3pobkM  KoHUenuji  nmpogykuii go i mocTtaBkn, Ta
napaneniamy, KoM BMpILUEHHs 3aBAaHb BigOyBaeTbCA
napanenbHo, a He MocniA0BHO.

lMpoBegeHun aHania nokasas, WO [JaHuA MeTod
CnpsIMOBaHWA Ha ONTMMI3aLil0 Ta pO3MoAdin pecypcis
YYaCHVKIB MPOeKTy [Ans 3abe3aneyeHHst paLljoHanbHoro i
ecbekTMBHOrO | Mmpouecy po3pobku npoaykuii. OpHak, y
BUMagKy CTBOPEHHS1 CKMagHMX TEXHOMOMYHUX CUCTEM
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takes on new significance because of the need of
coordination process under various technological
packages.

Accordingly, there is a problem of some type of
various data parallel processing [7].

PROBLEM STATEMENT

In the development process of technological
systems of clarifying as the essential characteristics
of products and market parameters initial data for
design are concretized. Also specification is done
when harmonization of different technological
subsystems that will operate in complex. This gives
rise to communication problems between developers
of subsystems and data exchange between different
software modules in solving complex design tasks.

We propose to solve this problem based on multi-
agent systems that meet today's environment of
using of concurrent engineering - distributed
decentralized systems where knowledge and
resources are shared between independent agents
and management is based on local interactions
between agents.

Intelligent agents in this decentralized systems
have developed and dynamic knowledge base,
decision and analysis mechanisms of action.

Thus the necessity of information integration from
all stages of technological systems life cycle requirei
interaction between different design systems and
production management that may only create an
integrated information space.

Information  environment of agent is a
combination of software and hardware necessary for
the project works with the following software:
specialized CAD / CAM /| CAE-system (TRIBON,
FORAN); Universal System (CATI); graphic systems
(AutoCAD); MRP / ERP system, BAAN); PDM
systems (SmartTeam, PDM Step Suite); office
applications and so on [3]. The necessity of
information exchange was the reason of integrated
CAD / CAM systems development.

The issue of knowledge base creation in the
context of concurrent engineering was considered in

research [3], but the problem in case of
technologycal systems is more complex.
In research [8] Space Suppliers And

Manufacturers (SSAM) database was created with
the aim to support engineers in design process. The
engineer can search through Space Suppliers And
Manufacturers by using an interface to specify the
right subsystem or component resulting in a list of
companies with each listing including company
profile and product sheets. The Java based system
consists of seven main subsystem categories (e.qg.
structure, power, thermal, etc.) and 61 component
categories (e.g. batteries, solar cells, reaction
wheels, patch antennas, etc.).

However, this system is only as the first level in
the creation of knowledge bases using concurrent
engineering, because only you can create
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TEXHOIOM4YHOro MakeTa KOCMIYHOro MPOeKTy napanenbHa
iKeHepHa po3pobka HabyBae HOBOrO 3HAYEHHs Yepes
HEeOBXiAHICTb YB'A3yBaHHS TEXHOSMOMYHOMO NPOLIECY B paMKax
Pi3HUX TEXHOSOMYHMX NaKeTIB.

BignosigHO nocTtae 3aBmaHHA opraHisauii napanenbHol
06pobKM pi3HMX AaHnX [7].

MOCTAHOBKA NMPOBJNIEMU

Mpy po3pobLi TEXHOMOMYHMX CUCTEM MO Mipi YTOYHEHHS
HeoOXigHUX  BNacTMBOCTEN NPOAYKUii Ta  PUHKOBKX
napameTpiB  KOHKPETU3yloTbCA  BUXigHi  gdaHi  ang
NPOEKTyBaHHA. TakoX KOHKpeTu3auis BinOyBaeTbCs npwu
Y3rOMKEHHI MapameTpiB Pi3HUX TEXHOMOMYHUX MiAcucTem,
o 6yayTb yHKUiOHYBaTK chinbHO. [Npy LBOMY BUHUKAIOTb
npobnemMun KoMyHikaLii Mk cuctemamu i oOMiHY OaHumu
MDK OKPEMUMM MPOrpaMHUMN MOAYNAMU MNPU  BUPILLEHHI
KOMIMIIEKCHOTO 3aBAaHHS MPOEKTYBAHHS.

Mwu npornoHyemo po3rnsaaTi BUpILLEHHS LibOro 3aBaaHHS

Ha OCHOBi MyrbTMAreHTHWX CUCTEM, LLO BiANoBigATb
Cy4aCHOMY  CepefoBMLLY BWKOPUCTaHHA  napanernbHoi
iHXEeHepHOi po3pobkn — po3NoAiNeHi AeLeHTpani3oBaHi

cuUCTEMW, [€ 3HaHHA Ta pecypcy PO3NOAINSOTECA  MiK
CaMOCTIiHUIMM areHTamu, a YynpasniHHA BigbyBaeTbCA 3a
paxyHOK roKanbHMX B3aEMOLIN MiXK areHTamu.

IHTenekTyanbHi areHTM B UMX cucTeMax BOMOAIOTb
PO3BMHEHOI | AMHaMiYHOK 6a3ok 3HaHb, MexaHiamammu
pilleHHs Ta aHanisy ain.

Mpn ubOMYy HeoOXigHICTb iHTerpauii iHdopmauii Ha
BCiX CTafisiX XXWTTEBOrO LMKIY TEXHONOMYHUX CUCTEM
B/Marae B3aeMopji Pi3HUX CUCTEM MpPOEKTYBaHHA Ta
ynpaeniHHA BUPOGHMLTBOM, LIO MOXIMBO nulle 3a
YMOBU CTBOPEHHSI EANHOIO iHPOpMaLitHOro NPOCTOPY.

IHdbopmauinHe cepepoBulle areHTa aBnde coboto
CYKYMHICTb NPOrpamMHuX i TEXHIYHMX 3acobiB, HEOBXiaHMX
ana  pobiT npoekTy 3 BUKOPUCTAHHAM  HACTYMHUX
nporpamHux 3acobis: cneuianizoBaHi CAD/CAM/CAE-
cuctemn (TRIBON, FORAN); yHiBepcanbHi cuctemm
(CATI); rpadiuHi  cuctemmn (AutoCAD); MRP/ERP
cuctemn, BAAN); PDM cuctemu (SmartTeam, PDM Step
Suite); odiicHi pgopaTtkm Towo [3]. HeobxigHicTb
iHpopmaUiiHoro o6MiHy cTana MpPUYMHOK CTBOPEHHSI
inTerpoBaHnx CAD / CAM cuctem.

MutaHHa cTBOpeHHA 6a3n  3HaHb B KOHTEKCTI
BUKOPUCTaHHS  MnapanenbHoi  iHXeHepHOi  po3pobku
po3rmsaHyTi y npaui [3], oAHak 3aBoaHHSA Y BUNagKy
TEXHOSMOTYHNX CUCTEM HOCUTbL BinbLU CKNagHWin xapakrep.

Y pobori [8] 6a3a gaHMX nocTayanbHUKIB i BUPOOHUKIB
KOCMi4HOI ranysi (Space Suppliers And Manufacturers,
SSAM) 6yna ctBOopeHa 3 METOK NIATPUMKM iHXEHepIiB B
NPOLLeCi NPOEKTYBaHHS. IHXeHep MOXe 3M4JiNCHI0BATK NOLLYK
yepe3 iHTepdeic SSAM wob BkasaTy nNpaBUNbHY
nigcucteMy abo  KOMMOHEHT, OTPMMaHWA B CMUCOK
KOMIMaHIil, 3 KOXXHUM NICTUHI BKMOYao4M Npodinb KoOMNaHii i
npoaykuii nucTiB. Cuctema Ha OCHOBI Java cknagaetbes 3
CeMy OCHOBHMX KaTeropin nigcucteMm  (Hanpuknag,
CTPYKTYpa, MOTY>XHOCTI, Tennosoi Towpo) i 61 kateropii
KOMMOHEHTIB  (Hanpuknag, Oartapei, coHsuHi  GaTtapei,
MaxOBWKIiB, NaT4-aHTEHM TOLLO).

OpHak 3a3HayeHa cucTeMa BUCTYNae NepLuM piBHEM
npu CTBOPEHHi 6a3 3HaHb NMPU BUKOPWCTaHHI NapanenbHoi
iHXeHepHOI po3p0o0bKK, OCKINbKM Aae 3MOry CTBOPUTM fnnLLe
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specification of technological system.

MAIN ARTICLE

As an example of concurrent engineering using
we propose to consider modern spacecraft, which in
general is a synthesis of performance measurement
and equipment (hardware) and logically digital board
software of its operation (software). In this condition
of the optimal design of device is a complete mutual
correspondence of these parts, which is particularly
important in international projects and has to be
provided by cooperation since the initial phase of
design.

The practical aspect can be illustrated by the fact
that to ensure the safety of International Space
Station (ISS) developing of generally accepted
concepts of reliability and security to ensure
reliability of output used in the creation of
components of ISS, management reliability and
safety of its operation are particularly important.

Another example with a wider scope may be

BuidingSMART, an alliance of organizations
established to coordinate actions to improve
productivity and efficiency in the industry of

construction management and operation of buildings.
The project contributes to the effectiveness of
information sharing between all software platforms
and applications, contributing to the implementation
of BiM solutions. The main developers of
applications in the area of information modeling,
design and engineering, thermal analysis, estimated
payments and checks collisions implement functions
IFC-interaction.

Analysis of a number of projects, including space
and technologycal systems of other industries,
shows that at some stage of technological system
development the issues of a knowledge base can
arise as for the project participants as for the users.
The solving of this task may have as positive effect,
but also can cause serious problems for all project
participants, especially for the coordinator.

We offer are three groups of parameters
structural layout scheme spacecraft:
1) technikal parameters that define the

interaction of the device:

— composition of onboard equipment, especially
the placement and operation;

— relative position of
onboard equipment;

— thermal dissipation of board equipment and
requirements for thermal stabilization;

— selection of optimal allocation scheme of
board equipment blocks based on properties of
magnetic fields, rational power circuit, relative
position of separate elements of design for
protection of board equipment from the influence of
outer space factors;

— technological requirements for assembly and
testing of onboard equipment as a part of the
spacecraft;

— possibility of replacing the failed devices and

constituent units of
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creumdikaLito TEXHOMOMYHOT CUCTEMM.

OCHOBHUWW TEKCT CTATTI

B sakocTi npuknagy BWKOPUCTaHHS  napanenbHoi
iHXEeHEPHOI pPO3POBKN PO3MMAHEMO Cy4YacCHUA KOCMIYHWIA
anapart, fKui B 3aranbHOMY BUMMSAAI NpeactaBnsie coboto
CMHTE3  BUMIploBanbHOI Ta  cnyx0boBoi  anapaTypwu
(hardware) i noriyHo-UMdpoBOro GOPTOBOrO MPOrpPaMHOro
3abesneyeHHs i dyHKuioHyBaHHS (software). Mpu Lbomy
YMOBOIO ONTUMArbHOI KOHCTPYKUil anapaty € mnoBHa
B3aEMHa BIgQMNOBIQHICTE UMX 4YacTMH, WO 0cobnmneo
aKTyanbHO B MDKHAPOOHMX  MpoekTax Ta  Mae
3abesnevyBaTca CriBpOBITHALTBOM BXe 3 MOYaTKOBOrO
eTany NpoeKTyBaHHS.

MpakTMyHMA acnekT MOXHa npoinCcTpyBatM TUM
dakTom, Wo AnA 3abe3nedyeHHs HaginHocTi MixHapogHoi
kocmiyHoi  cTaHuii (MKC) ocobnuBo BaxnmBe 3HAYEHHS
MakTb po3pobka 3aranbHONPUNHATHOT KoHuenui
3abe3neyeHHss HafgiHocTi Ta ©Oe3neku, 3abesneveHHs
HagjiiHoCTi 3acobiB BUBEOEHHS, LLIO BUKOPUCTOBYIOTECS Npu
CTBOpEHHI koMnoHeHTiB MKC, ynpaBsniHHS HaginHIiCTIO Ta
6e3nekoto i ekcrnyaTadyji.

IHwum  npuknagom 3 Ginmbw  wmpLow  ccepoto
3actocyBaHHa Moxe 6ytv  BuidingSMART, anbsiHC
opraHisauin, WO 3acHOBaHWN AN KOOPAMHYBAHHA Ain 3
NiABMLLEHHS NPOAYKTUBHOCTI Ta edeKTMBHOCTI poboTu B
iHaycTpii ynpaBniHHA OyagiBHMUTBOM Ta  ekcrnyaTauii
OyavHkiB. [poekT cnpusie nigBULLEHHIO  edeKTMBHOCTI
iHdbopmauiiHoro obMiHy AaHMMK MK BCiMa MPOrpaMHUMMm
nnatcpopmMaMn " gopaTtkamu, CrpUsitoun BrPOBagKEHHIO
BiM-piweHb. OcHoOBHI po3pobHWKM podaTkiB B obnacri
iHpopMauiiHoro  MogentoBaHHS,  KOHCTPYKTMBHOMO  Ta
iHXEHEPHOTO  MPOEKTYBaHHA,  TEPMIYHOro  aHanisy,
KOLLUTOPUCHUX PO3PaxyHKiB i NepeBipku Konisii, peanisytoTb
dyHkuji IFC-B3aemopii.

AHani3 psagy npoekTiB, 30KpemMa KOCMiYHMX, a TaKoX
TEXHOMOTYHUX CUCTEM iHLIMX ranysen, nokasye, WO Ha
NeBHOMY eTani PO3BUTKY TEXHOIOFYHOI CUCTEMU MOXe
noctaTu MUTaHHS opradisauii 6a3m 3HaHb (knowledge
base) gk Ans y4acHuUkiB NpoexTy, Tak i Ans KOPUCTyBadiB.
Peanisauis LUboro 3aBaaHHA MOXe MaTu K MO3UTUBHUI
edeKT, TaK i MOXe CTaTh NPUYUHOK CEPMO3HUX Npobnem
ANs BCiX y4aCHVKIB NPOeKTy, 0COBNMBO KOoopAMHaTopa.

Mu nponoHyemo BMAINUTA TpU rPynu napameTpis
KOHCTPYKTMBHO-KOMMOHYBAaNbHOI ~ CXEMW  KOCMIYHOTO
anapary:

1) TexHiyHi, WO BU3HaAYalOTb B3AEMOAI0 CKNagoBUX
anapary:

— cknagy 6opToBoi anapatypu, 0cobnmBocTAMU
PO3MiLLleHHA Ta PYHKLIOHYBaHHS;
— B3a@EMHe po3TallyBaHHA cknagoBux OGnokis

6opToBOI anapaTypu;

— TennoBe poO3CitoBaHHA OoOpToOBOI anapatypu i
BMMOIM LOAO TepmocTabinisauii;

— BMOIp onNTMManbHOI Cxemy po3MileHHs 6nokis
6opTOBOI anapaTypy 3 ypaxyBaHHAM MarHiTHUX Moni.,
pavioHanbHoi CUMNOBOI cXemu, B3aEMHUM
po3TallyBaHHAM OKPEMMWX €NeMEHTIB KOHCTPYKUil Ans
3axucty OGopToBoi anmapaTypu Big BRAnMBY akTopis
KOCMIYHOro MpocTopy;

— BMMOMM LWIOOO0 TEXHONOrYHOCTI CKnagaHHa i
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components during testing of without modification
of other devices and components;

— possibility of easy access to devices and
connectors;

— work safety in tests and so on;

2) operational parameters that characterize the
level of spacecraft performance to its main tasks:

— precision characteristics according the terms
of reference and purpose;

— small weight and dimensions;

— reduced energy consumption and fulfillment of
thermal requirements of design;

— increased term of active existence;

3) organizational and economic parameters that
characterize features of development and use of

spacecraft, and aimed at optimizing cost
parameters:

— optimal (shortest) terms of development and
production;

— acceptable value for each of the partners of
project, etc.

Given the range of mentioned tasks the
organization of multi-agent interaction and create an
appropriate integrated information environment [1] in
groups of intelligent agents based on the principles
of collective management [4].

The method of collective management provides
that each agent (contributors), firstly independently
manages the process of its operation, i.e. determines
its actions, and secondly, coordinates these actions
with other agents in order to most efficiently, i.e. with
minimal cost and maximum benefit for the group to
decide the target task withing the project of
technological system creation.

So the basic principles of collective management
in the context of concurrent engineering are:

— each agent himself forms the controls
(determines their actions) in the current situation;

— management formation (selection of action) of
each agent is based on information about the
collective goal, situations in the environment in the
previous period and the current time, its current state
and current actions of other agents that are reflected
in the integrated information system,;

— as an optimal control (action) of each agent in
current  situation should be considered a
management (action) that makes the maximum
possible contribution to the overall purpose or gives
the maximum possible increase in targeted
functional in the transition from the current state to
the end;

— it is allowed the adoption of compromise
solutions that satisfy all interconnected agents that
each agent can refuse actions that bring him the
most benefit if these actions generate a small effect
or even a loss to network of agents.

In the context of information exchange analysis,
we underline that in contrast to group management,
which can be both centralized and decentralized,
collective management team of agents is always
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BMNpoOyBaHb GOPTOBOI anapaTypu y cknagi KOCMiYHOro
anapary;

— MOXMUMBICTb 3aMiHM BUAWNWM 3 nagy nig 4ac
BMNpobyBaHHs npunagis i By3nis 6e3 moauadikauii iHwmX
npunagis i By3nis;

— MOXNMBICTb 3pyYyHOro [AOCTyny A0 npwnagis,
NPUCTPOIB i PO3'EMiB;

— 6e3neka pobiT Npu NpoBeAeHHi BUNpobyBaHb i T. A.

2) ekcnnyaTauiiHi, WO XapaKTepusyloTb PpiBEHb
BiANOBIAHOCTI TEXHIYHUX XapakTepucTuK anaparty Wnoro
OCHOBHOI 3agaui:

— TOYHICHIi XapaKTepuUCTUKM 3rigHO 3 TEXHIYHUM
3aBAaHHSAM Ta METOI0;

— mani macu i rabapuTHi po3mipu;

— 3HWKEHEe EHEeprocnoXMBaHHSA i BMKOHAHHS BMMOT
TENIOBOro NPOEKTYBAHHS;

— NiABULLLEHUIN TEPMIH aKTUBHOIO iCHYBaHHS;

3) opraHi3auiiHO-eKOHOMIYHI, L0 XapakTepusylTb
ocobnMBoOCTi  opraHizauii  po3pobkn i  BUKOPUCTAHHSA
KOCMIYHOro anapaTta, a TakoX CrpsAMOBaHi  Ha
ONTMMI3aLito BapTiCHNX NapameTpiB:

— ontumanbeHi  (cTMcni)  TepMiHn
BUrOTOBMEHHS;

— NPUMNHATHA BapTICTb A4N18 KOXXHOro 3 napTHepIB i T.4.

BpaxoBytoun HaBegeHu cnekTp 3aBAaHb OpraHisauis
MynbTUareHTHOI B3aemofil Ta CTBOPEHHs BiOMOBIAHOMO
iHTerpoBaHoro iHpopmauinHoro cepegosuila [1] B rpynax
iHTEeNeKTyanbHUX areHTiB 3acHOBaHa Ha MpuUHUMNAX
KONEKTMBHOIO ynpasrniHHS [4].

MeToa KONEeKTMBHOIO ynpaeniHHA Monsrae B TOMY, LLO
KOXEH areHT (y4acHUK MpOeKTy), Mo-nepLue, CamocCTiHO
ynpaensie npouecomM CBOro  (pyHKLOHYBaHHs, TOOTO
BM3HA4Yae CBOI Aii, a no-gpyre, NOromkye Ui Ajii 3 Aiamm
iHLIMX areHTiB, Ans Toro Wob Hanbinbw edekTMBHO, TOBTO
3 MiHIManbHMMKU BUTPaTaMM Ta MaKCUMAarbHOK BUIOAOH
ONs rpynu, BUPILLMTY LiNbOBE 3aBAaHHsSI B pamMKax MpoeKTy
CTBOPEHHS TEXHOIONYHOI CUCTEMMW.

Bigtak  OCHOBHVMMW  nNpUHUMNAMU  KOJEKTMBHOIO
yrnpaeniHHA B  KOHTEKCTi napanenbHOl  iHXHepHOI
PO3pOOKN € HACTYMHI:

— KOXEH areHT camoCTiNHO hopMy€e CBOE ynpaBniHHS
(BM3Havae cBoI Aii) y NOTOYHIN cutyaldlii;

— dopmyBaHHa ynpaBsriHHA (BUOIp AiA)  KOXHUM
areHToM 37iNCHIOETBCA Ha OCHOBiI iHopmauii  npo
KONEKTUBHY MeTYy, CuUTyaLii B cepeaoBuLLi B NONEpeaHin
nepiog Ta y NOTOYHWIA MOMEHT Yacy, CBOEMY NOTOYHOMY
CTaHi Ta MOTOYHUX AiAX iHLWMX areHTax, WO BigobpaxeHi
B iHTErpoOBaHii iHbopMaLiNHIN cucTemi;

— B SKOCTi ONTMMarnbHOrO YNpaBniHHA (4il) KOXHOro
areHTa B MOTOYHIA cuTyauji HeoOXigHO po3rnsagaTM Take
ynpaseniHHA (4il0), WO BHOCWUTb MaKCUMaribHO MOXITMBUN
BHECOK Y JOCSArHEHHs1 3aranbHoi MeTh abo Aae MakcMarbHO
MOXIIMBE 30inbLUEHHS LiNbOBOro (hyHKLIOHana npu nepexogi
CUCTEMU 3 NMOTOHHOIO CTaHy B KIHLIEBWA;

— [OMNYCKaETLCA MPUNHATTA KOMMPOMICHUX PilleHb, Lo
3a[J0BOMNbHSAOTL BCIX B3aEMOMOB’SI3aHUX areHTiB, TOOTO
KOXXEH areHT MoXe BigMOBIATUCA Bif AiK, WO MPUHOCATb
NOMYy MakcuMmanbHy BUrody, SIKWO Ui Aii npuHocAaTb Mani
BUroaun abo HaeiTb 30MTOK MepeXxi areHTiB.

B  KOHTekcTi aHanidy iHcopMauiiHoro  oOMiHy
BiA3Ha4YMMO, LLO Ha BiAMiHY Bif rpyrnoBOro ynpasniHHs, Lo

po3pobKM i
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inherently decentralized. Therefore, the described
collective management method is most effective

when implemented in multi-agent distributed
systems.
Therefore, it is quite rightly that multi-agent

system in this case will be considered and created
as a union of separate intelligence systems (agents),
based on knowledge obtained including integrated
information space.

In this case, the structure of the knowledge base
is determined based on the following basic
requirements for integrated information space:

— availability of best solutions and practices that
limit and guide in the right direction initiative of
developers;

— basic aspects of encoding rules that determine
the overall style and approach to the design source
and output data;

— description of common components, including
examples of their use, aimed on not re-develop of
already existing components and properly using of
already prepared and established components;

— using and setup of new instruments;
issues associated with the use of external
libraries and applications;

— retrospective base with the analysis of process
and team challenges the results of releases, testing,
describe decisions taken and ways to address similar
problems in the future.

For the purpose of organizing these positions we
propose to use set out in [9] model concurrent
engineering-oriented design database representation
model (CE-DDRM), which was proposed to create
two levels:

1) class
library;

2) instance level, which contains information on
specific cases of design.

The practical implementation of these offer a view
through the following approach.

Formalized the paired relationships between sets
of information items can be displayed in the form
adjacency matrix M, which is a square binary matrix
indexed on both axes set of information elements D
={di, do, ..., ds}, where s is the number of elements
that meet the number of agents network.

level, which contains data general
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Moe ByTW K LLleHTpanizoBaH1M, Tak i AeLeHTparnisoBaHum,
KOMEKTMBHE  YMpaBiiHHA  [PYMoO0  areHTiB  3aBXau
AeueHTpanisoBaHe no CBOiW cyTi. ToMy onucaHnn meToq
KONEKTUBHOIO YNpPaBMiHHA € Hanbinbw edekTMBHUM npn
peanisauji B po3nogineHnx MynbTrnareHTHbIX CUCTEMaXx.

Bigtak uinkom cnpaBegnuBo, WO  MyMNbTUAreHTHI
cuctemym B UbOMY BunNagky OyayTb CTBOproBaTucs SK
ob'eqHaHHs OKpEMMX iHTEerneKkTyanbHUX CUCTEM (areHTiB),
3aCHOBaHUX Ha 3HaHHAX, OTPUMAHMX B TOMY u4uchi 1 3
iHTerposaHoro iHopmaLinHOro NpocTopy.

B upomy Bunagky cTpyktypa 6a3n  3HaHb Mae
BM3HA4YaTUCA BUXOAAYM 3 TaKMX OCHOBHWX BMMOT [0
iHTEerpoBaHoro iHOPMAaLLiHOTO NPOCTOPY:

— HasIBHICTb Kpalux pilleHb Ta NPaKTUK MPakTUK, SKi
0BMexXyloTb | HanpaBnsalTb Yy MOTPIOHE pycro iHiLiaTnBy
PO3POGHMKIB;

— OCHOBHI acrneKT\ NpaBun KogyBaHHs, L0 BU3HAYaloTb

3aranbHy CTUNICTUKY Ta MigXia A0 O0OPMIEHHS BUXIQHOMO
Kody Ta BUXiQHWUX JaHWX;
ONMC 3ararnbHUX KOMMOHEHTIB, 30kpemMa N 3
npuknagamm ix BUKOpUCTaHHS, LWob He po3pobnsTi 3aHOBO
BXE ICHYlOYi KOMMOHEHTU Ta MPaBUMbHO BUKOPUCTATU BXe
roTOBI Ta HANAro4KeHi KOMMOHEHTU;

—  BMKOPUCTaHHA  Ta HaCTPOIOBAHHS HOBOFO
iHCTpyMeHTapito;
— MNWUTaHHS, MOB'A3aHi 3 BWKOPUCTAHHAM 30BHILLHIX

6ibnioTek i gogaTKiB;

— peTpocneKTVBK: po3dinu 3 po3bopamn MPOLECHMX i
KOMaHOHMX npobnem 3a pesynbTaTaMu BUNYCKY penisis,
NpoBeAEeHHA TECTyBaHHS, OMUCYEMO YXBaneHi PileHHs
LUNSIXW MO YCYHEHHIO NoAibHMX Npobnem y ManbyTHeoMy.

Ona uinen ynopsaKyBaHHA  BKasaHUX MO3uUin
BBaXXaEMO AOUINBHUM BUKOPUCTATU BUKMaLEHy Y poboTi
[9] mogenb 6a3u paHux npu napanenbHii iHXeHepHin
po3pobui  (concurrent engineering-oriented  design
database representation model, CE-DDRM), gky
3arnponoHOBAHO CTBOPIOBATW Ha ABOX PiBHSX:

1) piBeHb knacy (class level), wo MicTuTb paHi
3aranbHux 6ibnioTek;

2) piBeHb eksemnnspa (instance level), wo mictuTtb
iHbopMmaLito Npo 0cobnumBi BUNaAKM NPOEKTYBAHHS.

MpakTnyHy peanisauilo 3a3Ha4YeHWX  MPOMOHYEMO
PO3rNAHYTV Yepes HaCTYNHWUI Nigxia.

dopmanizoBaHO MapHi BiOHOWEHHS MK Habopamu
iHbOpMaLiiHMX enemMeHTiB MOXHa Binobpasutv B BUMAi
MaTpuLi CyMiXKHOCTI M, Wwo npeacTaense cobolo kBagpaTHy
OiHapHy MaTpuuto, NpPOIHAEKCOBaHY Mo OOOM  ocaAM
MHOXMHOIO iHbopMaLiiHux enemeHTiB D = {di, dy, ..., ds},
e S — YMCno UMX enemMeHTiB, Lo BiAMNOBiAae YACny areHTiB
Mepexi.

d, .. d,
qu qls
q2j qZS
Qjj Qis
qu qss
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q;j

1i if betveen d, and dj there are nolinkages
0 otherwise

i=1S;j=18S.

In position (i, j) of adjacency matrix we record 1, ie
gi=1 if between information elements d; and d;
relationship Ro exists such that for important
information element d; element necessary to appeal to
di.

Matrix M is associated with information graph G =
(D, Ro). The set of vertices G = (D, Ro) is the set D
information elements and each arc (d;, dj) meets the
condition d;i Ro d;, that is track 1 in position (i, j) of
matrix M.

For example, given a set D with four sets of
information items that D = {d1, dz, ds, ds4}. Adjacency
matrix M of this elements can be shown in such way:

o
=

iy

Il
o O O o
N

IS

N

o - O O

From this matrix we can see that to calculate the
element ds it is necessary to appeal to elements d; and
d,, and for element d4 - to the element ds. Element d; is
independent from changes of other elements.

In the analysis of solving problems algorithms of the
database we can identify common set of operations. For
example in Fig. 2 algorithms A; and A, have three joint
operations, which form a subset of operations that are
simultaneously set in operation the algorithm A; and the
set of operations algorithm A,.

ij

o

N

o O O O

Lakwomixd, i dJBi,D,CVTHG BiiHOLLEEHSI
OBiHLWOMYBUNAAKY
1S;j=1S.

B noawnuii (i, j) matpuui cymixHocTi 3anucyoTb 1,
TOo6TO gij=1, AKWO MiX iHPOpMaLinHUMKN enemeHTamm d;
Ta d; icHye BigHOWeEHHA Ro Take, WO AN OTPUMAHHS
3HayeHHs iHdopmauinHoro enementa d; HeobxigHe
3BEPHEHHs1 40 enemeHTa di.

MaTpuui M CTaBUTbCA y BiMOBIAHICTb
iHopmauinHui rpad G = (D, Ro). MHOXMHOIO BepLUWH
rpadda G = (D, Ro) € MHOXMHa D iHdopmaLiiHuX
enemeHTIiB, a koxHa ayra (di, d;) Bignosigae ymosi di Ro
d;, To6T10 3anucy 1 B noauuii (i,j) matpuui M.

Hanpuknag, 3agaHa MHOXMHa D 3 4oTMpbOX Habopis
iHdbopMaUinHMX enemeHTiB, To6To D = {d1, dy, d3, ds}. Hexan
MaTpuUa CyMiKHOCTI M UMX enemeHTiB Ma€e HacTynHui
BUIMAL;

d

o

EN

3

O O R Rk
o R OO

3 uiei maTtpuui Mm 6aummo, wWo Ans ob4YMCrneHHA
enemeHTa d3 HeobXigHe 3BepHEHHS 00 enemeHTiB d1 Ta
d2, a ons oTpumaHHsa enemeHta d4 — no enemeHTa d3.
EnemeHT d2 He 3anexuTb Bif, iHLUMX eNeMeHTIB.

Mpw aHanisi anropMTmiB BUPILLEHHS 3a4ay opraHisauii
6a3n pgaHux MOXHa BUAINUTM  CMiMNbHI  CYKYMHOCTI
onepadin. Hanpuknag, Ha puc. 2 anropyutmmn A; 1a Az
MaloTb TPW CNifbHI onepadii, Ski POpMyIoTb NiAMHOXNHY
onepadin, WO BXoAATb OQHOYACHO B MHOXMWHY onepadin
anropuTMy A; Ta B MHOXWHY onepaLlii anroputmy Ay,

Fig. 1 — Combining of the graphs of tasks (operations), authors” / O6’°e¢dHaHHs1 2pachie 3a8daHb (onepauili),
asmopcbKa po3pobka

After finding such intersection of algorithms they all
can be combined into modules that form the database for
all agents.

CONCLUSION

Concurrent engineering is characterized by a
complex information interaction of some stages of
decision-making in the various related tasks. To
organize an integrated information space for each
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Micns 3HaxoOXeHHs Taki NepeTvHW anropuTMiB iX
MOXHa 06’eaHaTV B Moayni, Wwo ccopmyoTe 6asy aaHnx
09 BCiX areHTiB.

BUCHOBKU

MapanenbHa iHXeHepHa po3pobka xapakTepuayeTbes
CKNnagHow  iHOPMaLiNHOIO  B3aEMOAIE0  OKPEMUX
etaniB  NpPUUHATTA  pilleHb B pamMKkax  Pi3HUX
B3aEMOMNOB'A3aHUX 3aBAaHb. [na opradisauii eguHoro
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project its necessary to form a composition information
objects, tasks and participants, and the nature (type)
of linkages between them. This paper deals with the
conceptual basis of creating a database for concurrent
engineering tasks.
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iHopMmaLinHOro MNpoCTOpYy ANsl  KOXHOTO  MPOEKTY
HeobxigHo chopmyBaTH cknag, iHdbopMaUinHNX
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