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IIpouecc npoekTHpoBaHUA HHGPOPMANMOHHBIX CUCTEM MOJAEPKKUA NPUHATHS PelIeHH I
JI51 00BEKTOB ¢ HEPAPXUYECKOIl CTPYKTYPOi

I'. A. Bnaeooamckuil, KaHAUIAT TEXHUYECKUX HAYK, JOIICHT,
WxI'TY umenn M. T. Kanamnaukosa, Nxesck, Poccust

Cmamusi ROCesUeHa 80NPOCY NPUMEHEHUL MEMOO08 NPOEKMUPOBAHUL UHPOPMAYUOHHBIX CUCTEM NOOOePICKU
npuHsmMusl pewleHutl sl uepapxuyeckux 3adau. Onpedenenue napamempos 63auUMOOeUcCmeuss Memooos nPoeKmupo-
BaHUSL UHGOPMAYUOHHBIX CUCTIEM NOOOEPICKU NPUHAMUS peuleHUtl O YAPAGIEeHUs. UepapXudecKumMy npou3e00Cc-
BEHHO-MEXHUYECKUMU CUCTEMAMU NPedcmagisnem coO0l aKmyanbHyl0 HAYYHYIO NpoOieMy, peuleHue KOmopou 6HO-
CUM 3HAYUMENbHbII 6KIAO 8 PA3GUMUE MEXHONO2UL NPOEKMUPOBAHUSL CUCTHEM NOOOEPIHCKU NPUHSIMUSL DEULeHUl.
B cmamve npuseden npoyecc pabomul cucmemvbi no0OepAHCKU NPUHAMUS peudeHUtl O AHATU3A UEPApXULl NO MeXHO-
Jlo2uy ROAHO020 2paguueckoeo unmepdgheiica, npusedena QYHKYUOHATbHASL MOOeTb IKCNEPMHOU UHDOPMAYUOHHOTU
cucmeMmbl AHAIU3A Uepapxuveckux cmpykmyp. Hepapxuueckue npouzso0CmeeHHO-MexXHU4ecKue CUCmeMbl AGISI0MCS
CILOJICHBIMU, YO Glledem DONbULYIO CIOICHOCIb NPU paA3pabomKe UHGOPMAYUOHHBIX CUCEM NOOOEPICKU NPUHAMUS
pewenutl 015 YRpasneHust UM, co30a6ds npooaemy «Kpusuca» npu paspabomke makux cucmem. /[na npoekmuposa-
HUSL CLOJICHBIX NPOZPAMMHbBIX CUCEM PA3pabomaHn 00beKMHO OPUCHMUPOBANHBIIL NOOX00 U MEMOO YHUDUYUPOBAHHO-
20 NPOEKMUPOBAHUSL, HO (KPUZUCH 8 PA3PAOOMKe UHMOPMAYUOHHBIX CUCHEM UM He NpeodoieH 8 NOIHOU mepe. [ls
VAYHUEHUS. NPOYECCa NPOEeKMUPOBAHUsL UHGOPMAYUOHHBIX CUCHEM ROOOEPICKU NPUHAMUS PEUUEHUL 8 UEPAPXUYECKUX
CMPYKmMYypax npeoiazaemcsi UCHOIb308AMb CUHEP2eMUiecKull dghgexm H08020 Memoda npoeKmupo8anus — MoouQpu-
YUPOBAHHO20 NPOYeCca NPOeKMUPOBAHUsL CUCEM. YCMAaNH08NIeHa B03MOICHOCTb €20 NPUMEHEHUsL K CUCIeMaM C ue-
papxuyeckot cmpykmypou. B cmamve npusedena cxema u aneopumm npeoiazaemoz2o memood, npeoiazaemcs oocy-
Oums pe3yibmamsl aHAIU3A €20 NPUMEHEHUs] K UepapXudeckum cucmemam. B omauuue om mpaouyuonnslx mooenet
UHPOPMAYUOHHBIX CUCTEM, MOOeTb UHPOPMAYUOHHOU CUCTHEMbL NOOOEPIUCKU NPUHAMUSL DeUeHUll, NOCMPOEeHHAs
1O HOBOMY MemOOY, YCHEUHO UHMeZPUpyem pasiuyHble npeomemuvle 001acmuy 3HAHUL 3 CYem Ceoell HaA2IAOHOCMU
U OOOEPIHCKU MEXHON02U 0OBEKMHO OPUEHMUPOBAHHO20 NPOEKMUPOBAHUS, YO NO3605em IPPEKmuseHo npume-
HAMb ee 0I5l CO30aHUsl MOOeNU IKCREPMHOU UHPOPMAYUOHHOU CUCHEMbL OISL CLOJICHBIX MEXHUYECKUX CUCTIEM.

KmoueBsie ciiopa: UML, RUP, WIMP, npoektupoBanue, HHPOpPMAaITHOHHBIE CHCTEMBI, AEPAPXUSI.

BBenenne

B Hacrosimee Bpemsi ynensiercsi 00bIIoe BHU-
MaHHE CHCTeMaM MCKYCCTBEHHOI'O HWHTEJUIEKTa
Y MTHQOPMAIIMOHHBIM CHUCTEMaM TOJIEPKKH TPH-
aartusa pemennid (MCIIIIP) [1]. dms ananm3za wue-
papXUUECKUX CUCTEM [2—5] aKTUBHO MPUMEHSIOTCS
UCIIIIP ¢ uHTerpanbHON OLICHKOH CIOKHBIX TEX-
HUYECKUX cucTeM [6—12].

Lens paboThl COCTOMT B ONpeACICHUH TMapa-
METPOB B3aMMOJCHCTBUS METOIOB IPOEKTUPOBA-
HUSl NH(HOPMAITMOHHBIX CUCTEM TIOIEPIKKH TIPHUHS-
THS PEIIEHUN I YIPABJICHUS HEPAPXUICCKUMU
MIPOU3BOICTBEHHO-TEXHUYECKUMH CUCTEMAaMH.

Jiis mocTkeHUs 1enu HEeoOXOAMMO OIpee-
JUTH TapaMeTphl U CIoco0 B3aUMONEWUCTBHS MO-
nenedt (yHKIMOHAIBHOTO, 00BEKTHO OPUEHTHUPO-
BaHHOTO TIOAXOJOB W Mojenell Tpadudeckoro
MOJIB30BATENIbCKOTO WHTepdeiica misg  aHamm3a
CTPYKTYpPBI UEPAPXUUECKUX OOBEKTOB MPH CO3/a-
nuu VCIIIIP.

IIpo6Jiema pa3paGoTKu cUCTEM NOJAEPKKU

NPUHATHSA PelIeHnH

MaccoBoe npumenenue OBM mpuseno x ¢op-
MUPOBAaHUIO CIIOKHBIX WH(GOPMAIIMOHHBIX CHCTEM.
CTpyKTypHBIH TOIXO0M K pa3paboTke mHOOpMAIH-
OHHBIX cucTeM [13] pa3paboTan [y MPeonoCHUS
CIIO)KHOCTH Pa3padOTKu WH(POPMAIIMOHHBIX CHCTEM
(6mok-cxemsl, SADT, DFD, ERD-mMonenn u cxemsl
(opmM BBOAa-BBIBOMIA HH(OpManun) [14].

CTpyKTypHBI TOAXOA K pa3paboTke CIOXKHBIX
MPOTPaMMHBIX CHCTEM HE IPEOJIOJIEN CIIOXKHOCTB,
BO3HHUKIIYIO B CBSI3H C MOSIBJICHUEM CETEBOW MHOTO-
TMIOJIb30BATENBLCKOM TEXHOJIOTHU M, KaK CIENCTBHUE,
TEXHOJIOTHH PACHpPEAETICHHBIX CHUCTEM, OBUT Tpes-
JIO’KeH 0OBEKTHO OPHEHTHPOBAHHBIN TTomxo [15].

IMonxon x aHanmM3y MEepapXUUECKUX CHUCTEM H3-
MeHWICS Tpu pazpabortke wmepapxudeckux CIIIIP
0 TEXHOJIOTHUH TOJTHOTO Tpadraeckoro naTEpPEii-
ca (WIMP-unrepdeiica [16]).

[IpoBenenue 3KcHepTH3bI NperioaaraeT BBOA HC-
XOIHBIX JTAHHBIX, (POPMUPOBAHKE HEPAPXUU TPOoOIIe-
MBI, OKCIIEPTU3Y, aHAIU3 PE3YIIETATOB (pHC. 1).
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Puc. 1. Mopenb 3kcriepTHOI HHPOPMaMOHHOM CHCTEMBI aHaIM3a HEPAPXUUECKUX CTPYKTYP

Fig. 1. Functional model of the expert information system for the analysis of hierarchical structures

Hepapxuueckue Npou3BOACTBEHHO-TEXHUYECKUE
CUCTEMBI SIBJISIOTCS CIOXHBIMH, YTO BJie4eT OOJIb-
Iy CIOXHOCTh mpu pazpabotke UCIIIP mns
yrpaBieHus. EcTe mpobimeMbl mpu  pa3paboTKe

WCIIIIP [17], oHM HE TTOIHOCTHIO MPEOIOICHBI Me-
togom RUP [18]. [yst ero mpeooiieHus mpeiara-
eTcs MOJU(PHUIMPOBAHHBIA MPOIECC MPOCKTUPOBA-
Hus cucteM (MIIIIC) (puc. 2).
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Puc. 2. Meron pa3paboTku HHPOPMAIIMOHHBIX CHCTEM OIS KKH MIPUHSATHS PEIICHIH 111 00bEKTOB
C UEPapXUYECKOI CTPYKTYpOU

Fig. 2. Hierarchical structure objects decision information systems development method

MeTtoa pa3pa6oTku UHGOPMALIMOHHBIX

CHCTEM MOIEPKKU NPUHATHSA PelleHunii

U1 00BEKTOB ¢ HePaAPXUUYeCKOil CTPYKTYpOii

ANTOpYUTM NPUMEHEHHS METOJ]a COCTOUT B Clie-
JIyIOIEeM:

1. [IpoBoxuTCs aHaNM3 TMpeENeNeHToB s Gop-
MHpPOBaHUS (PYHKITMOHATBHEIX TpeboBaHmil. Ilo

Mojenu  mpeueaeHToB  gopmupyercs  WIMP-
uHTepdelic u GOpMHUPYETCS MOJEIb COCTOSIHUH.

2. PazpabareiBaercs Monenr WIMP-unTepdeiica
Ha OCHOBE AHAJIM3a COCTOSHMI CHCTEMBl. JTa HH-
¢dopMmanust BO3ACHCTBYET Ha COflep KaHWe WHIIMKATO-
POB, HX HOPSIOK M HA CHOCOO MPENOCTaBICHHUS JK-
panHbIX popMm B WIMP-unTtepdetice.
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3. Jlma dopmMupoBaHHs TOIHOTO Habopa co-
CTOSTHMH CHCTEMBl KPUTHYECKH Ba)KHa OOpaTHas
CBsI3b, TOJIYYE€HHASI IO PEe3yJIbTaTaM MOJEIMPOBa-
HUS TpadUIECKOTO IOIH30BATEIIHCKOTO HHTEPQEHi-
ca ISl BBISIBIICHHS BO3MOXKHBIX COCTOSIHHH CHCTe-
MBI,

4. ®opmupyercss MOJENbh NPOTEKAOIIUX MPO-
[ECCOB pabOTHI MONB30BaTeNs ¢ TpauyeckuM WH-
Tepdeiicom, MPOBOIUTCS yYTOUHEHHE NPELEJCHTOB
paboTHI OTB30BATETIS.

5. Ha ocHOBe aHanu3a npoueccoB MPOeKTUPYET-
Cs1 MOJIEJTh KJIACCOB TIPOIIECCOB. ATPUOYTHI KJIaCCOB
BO3JICHCTBYIOT Ha WHIWKATOPHI COCTOSHUU CHCTe-
MBI, WH()OPMHPOBAHUE TOJB30BATENS W €ro BO3-
MOYKHOCTh TIO PEarupoBaHHUI0 HAa OTH COCTOSHUSL.
Ha ocnHoBe mozenu kiaccoB ¢opmupyercs 0aza
3HAHUU O COCTOSIHHSIX CICTEMBI.

6. BeisiBnsitoTCst Kitacchl rpadu4eckoro moib30-
BaTeNbCKOTO MHTep(eiica s GopMUpoBaHMS Ha-
Oopa maHHBIX 00 mccienmyemMoM oObekre. Habopbt
JMAaHHBIX 00 HCCIIemyeMoM OOBEKTe (POPMHUPYIOTCS
Ha OCHOBE aTpUOYTHI M OIIEPaIH KIACCOB.

7. TlpoBoauTCsS aHalW3 JaHHBIX BHU3YaJbHBIX
KJIACCOB M KJIACCOB, MPOTEKAIOMINX B CHCTEME IPO-
[IECCOB, YCTAHABIMBAIOTCS 00JacTH OMpeseNeHus
napamMeTpoB U UX CBSI3H.

8. IlpoexTupyercs pensiMOHHAs MOJIENb IaH-
HBIX.

9. IlpoekTupyercs JIOoTHUECKasi MOJEIb CUCTEMBI
1 Ha €€ OCHOBE OOBbEKTHASI MOJIENIb CUCTEMBI.

10. Mogenb COCTOSIHMH yTOYHSETCS Ha OCHOBE
3HAHMI O IOBENEHUN OOHLEKTOB.

11. BrmonHseTcss mpoBepKa Ha COOTBETCTBHE
HeNsIM W 3a]la4aM HCCIIEeIOBaHUA OOBEKTHO OPHEH-
THpOBaHHOW Mojenu. [Ipy BBIABIEHHBIX HELOCTAT-
Kax MOJICJIU aJITOPUTM HAUYMHAETCS C IyHKTA 1.

AHaJau3 pe3yJbTaTOB

PaccranoBka omementoB  WIMP-unTepdetica
3aBUCHUT OT XapaKTEPHUCTHK CPeibl pa3paboTKH, IMo-
3TOMY MNpU NpoekTupoBaHuu no meroxy MIIIIC
HEOOXOAMMO UMETh MPEICTABICHUS O TEXHUIECKUX
BO3MOKHOCTSIX CpEJIbl.

Heobxomumo pa3pabareiBaTh JOTHYECKYIO MO-
JIeNb CHCTEMBI (MOJIENh KJIACCOB) ISl OTPasKEHUS
CTPYKTYpBI TIPOTEKAIOIINX IPOIECCOB (B BHJE Ha-
Oopa OJ0K-cXeM Uil ONUCaHusl (PyHKIHOHAIa CUC-
TeMbl). MOJIeNTb COCTOSTHUI JTOJDKHA OBITh HCIIONb-
30BaHa ISl OTPAKEHHS TOBEICHUS CHCTEMBI.

[Tpou3BOaUTENEHOCTS PAOOTHI IKCIEPTOB M Ka-
YEeCTBO JKCIEPTH3 MOBBIMIACTCS (CHUKACTCS KOJIH-
YECTBO CIIYIAWHBIX OMTHOOK) ITyTeM (GOPMUPOBAHMS
MEXaHHU3Ma OOpaTHOMN CBSI3U B BHJE TPadUueCKOro
OTpPa)KeHHUsl Pe3yJbTaTOB PabOTHl C MHTETPaIbHBIM
nokazateneM. llpomenypa paboTel ¢ MaTpulamu
MAPHBIX CPaBHEHWH MOXKET OBITh 3HAYHUTENHHO YTI-

pOIIEHa MPH aBTOMATHYECKOM 3aIlOJIHEHUM HX T10
CIHCKY MAapHBIX CpaBHEHUH ((HOPMHUPYEMOM IO He-
papxuu 31eMeHTOB). Ilpomie BBIHOCHTH CyXAEHHS
IPY UCIIOJIb30BAaHMU I'paUUecKux IIKajl U1 BBOAA
3HAYEHUH.

B pesynprate npumenenuss meroma MIITIC
MOYKHO MEHBIIIMM KOJIMYECTBOM MOJENEH C MEHb-
IIMM KOJINYECTBOM CTPYKTYPHBIX 3JIEMEHTOB IOKa-
3aTb Bce acnekTsl npumeHenus VCIIIIP.
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Hierarchical Structure Objects Information Systems Decision Support Developing Process

G. A. Blagodatsky, PhD in Engineering, Associate Professor, Department of Information Systems, Kalashnikov 1z-
hevsk State Technical University, Izhevsk, Russia

Application of methods for designing decision support information systems for hierarchical systems is considered.
Determining the interaction parameters of methods for designing decision support information systems for managing
hierarchical production and technical systems is an urgent scientific problem, the which solution makes a significant
contribution to the development of technologies for designing decision support systems. The process of operation of a
decision support system for the analysis of hierarchies using the full graphical interface technology, a functional
model of an expert information system for the analysis of hierarchical structures is presented. Hierarchical production
and technical systems are complex, which entails great complexity in the development of decision support information
systems to manage them. This complexity creates the problem of "crisis" in the development of such systems for hier-
archical production and technical systems. Despite many advantages and a long history of successfully applying the
unified design method to the development of information systems, it does not completely overcome the problem of this
crisis. To overcome this problem for hierarchical production and technical systems, it is proposed to modify the uni-
fied design method and use the synergistic effect from the combined use of structural, object and visual modelling
methods in the form of a new design method - a modified system design process. The article presents the scheme and
algorithm of the proposed method, the results of the analysis of its application. The possibility of its application to
systems with a hierarchical structure is established. Unlike traditional models of information systems, the decision
support information system model built according to the new method successfully integrates various subject areas of
knowledge due to its visibility and support for object-oriented design technologies, which allows it to be effectively
used to create an expert information system model for complex technical systems.

Keywords: UML, RUP, WIMP, development, information systems, hierarchy.
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