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Pe3rome: poboma npuceauena SupileHHIO AKMYanbHOI HAYKOBO-MEXHIUHOI 3a0ayi — po3pobKku moolenell i Memooie
CMPYKMYPHO-ANOPUMMINHOT Op2ani3ayii napaneivHux 0O0YUCTIO8ANbHUX NPoyecie 3a0/d NiO8UUeHHS eeKmUsHOCHI
pobomu  Komn’'romeprHux cucmem. IlpedcmagneHo memoo an2oCMpyKMypHO2O0 HPOEKMYBAHHA OOUUCTIOBANTbHUX
Modenetl, AKUL peanizye agmomMamu3o6any po3pooKy mooenell WaAaXxoM 3acmocy8anHs 0iONiomeyHUx aneocmpyKkmyp i
6CMAHOBNEHHA 36 °A3Ki6 Mixc Humu. Ilokazani ocobausocmi po3napaneienHs o0OYUCIEHb 8 an20CMPYKMypax, uwjo

8PAX0BYE CMPYKMYPHO-AICOPUMMIUHY Op2aHi3ayito  mooei,

nepeddbauac onmumizayiro obuucienb i 00360JA€

3MEHWUMU  4ac O0YUCIeHb MA HAUKPAWUM YUHOM BUKOPUCMOBY8amU HAsieHI pecypcu. Pozensmymo mexamizm
cmpykmyphoi peopzanizayii 8 npobIeMHO-OPIEHMOBAHUX AN2OCMPYKMYPHUX KOHCmpYKyisax. Po3pobry moodenei
00UUCTIOBATLHUX NPOYECTB GUKOHAHO 3 BUKOPUCMAHHAM MEXHON02I] a8MOMAmMu308aH020 NPOEKMYBAHHS.

KuaouoBi citoBa: ancocmpykmypui 00uuciosanvhi mooeni, CmpykmypHo-ai20pummiuHe npoeKmyeanHsi.

BCTYI

Po3pobka mMaTeMaTH4YHUX MOZECICH € OIHUM 13
BaXJMBUX  €TamiB  MNpH  NPOEKTYBaHHI  Ta
JOCIIDKCHH] pi3HUX cUCTeM. TpamuiiiitHi MeTowu,
SIK1 TTOB’sI3aH1 3 BUKOPUCTAHHSAM KOMII IOTEPIB, MOB
MporpaMyBaHHSl BHCOKOTO piBHS Ta 0i0mioTek
CHelialli3oBaHuX Mporpam i 3aco0iB, B eBHHUHA Mipi
BUPILIYIOTh 3a3HaueHe. Ha jxanp mMeToau, mo MaroTh
3HAYHy JIIOACBKY Y4acTb — aBTOMaTH3YyBaTH
CKIMagHo. Y 3B’SA3Ky 13 3HAYHUM IIPOrPEcoM Y
TaTy3sIX PO3pPOOKH armapaTHUX 1 MPOTpaMHUX 3ac00iB
3’SBUJIACh ~ MOXJMBICTh  OUIbII  €(EKTHBHO
peamizyBaTd BKasaHe. Taky Haromy HaJaloTh
CTPYKTYpPH, 10 peKoHDIirypyroTses [1].

BoHr 1103BOJSIFOTE  aBTOMAaTH3YBaTH IIPOLEC
CKJIaZaHHs MOJEJeH 1 amapaTHO po3MapajeluTH
00YHCIICHHS. Ane CTPYKTYpH, 110
peKkoHDIrypyrOThCS, BHMararoTh opranizaiii
OOYHCITIOBABHOTO  Tpolecy, SIKMH  MOTpiOHO
OUHAMIYHO  TEPEHAJAro[XyBaTH 3  METOI0
HalKpanoro BUKOPUCTaHHS iX MokiuBocteil. Ile
CTBOPIOE TIE€BHI TpPYAHOUII TP MPOCKTYyBaHHI
MOJeNell CKIagHUX CHUCTEM 3 BHUKOPUCTAaHHIM
CTPYKTYp, IO PEKOHPIrypyrOThCs. AKTYaIbHICTh
POOOTH BU3HAYAETHCSI THM, IO TIPEICTABICHO HOBUIA
miaxig, SKUA 703Bosie e(EeKTHBHO TPOEKTYBATH
MojielTi 00YHCITIOBaIbHHUX MPOIECIB Ta aBTOMATUYHO
BUKOHYBaTH CTPYKTYypHO-aJITOPUTMIYHE IIE€PETBO-

PCHHS: aNrOpUTM — CTPYKTYPHO-AITOPUTMiUHA
MOJENs OOYMCITIOBAIBHOTO TIPOIECY 3 TOTPIOHUM
po3napayie’IeHHIM 00YHCIICHb.

1. MOCTAHOBKA 3ABOAHHA

[loctaHoBKOO  3aBOaHHSA  OCHIIKEHb,  SIKi
MpeJCTaBIeHHI B POOOTi, € YCYHEHHS YacTKH
Ha3BaHUX TMPOOJEM, OCKUTBKM iX BHPIIICHHS
JOoTernep He 3aBepuieHo. Y poOoTi MpencTaBiIeHO
CTPYKTYpHO-aJITOpUTMiUHE aBTOMATHU30BaHE
IPOCKTYBaHHA OOYMCIIOBAJBHUX  MOJENed Ha
MmificTaBl  ajdrocTpyKTypHOI — TexHoJorii. 3rimHo
crangapry MEKI1131-3 mig anrocTpyKTypHOIO
TEXHOJIOTI€I0 PO3YMIETHCS METOJT TIOJTAaHHS MOJEIeH
00YHCITIOBATBHUX MpOIIECiB CYKYITHICTIO
MPOOJIEMHO-OPIEHTOBAHUX KOMIIOHEHTIB (Ha3BaHUX
aNroCTPyKTypaMu) 1 3B’A3KiB Mk HuMH [2].
ANTOCTPYKTypH — L€ MOJIENi 3 IPOrpaMOBAHOIO
JIOTIKOI0, KOMYTALI€I0 i CTPYKTYPOIO, SIKi MPUHHATHI
UIst 3aCTOCYBaHHS y CTPYKTypax, 1o
pekoHpirypyiotecsa. Po3poOka 0o0YHCITIOBATEHUX
MojeNel 3a iX JOMOMOTrOI0 CKIIAIAEThCS 3 BUOOPY
HEOOXiHMX aNrocTPyKTyp (a y BHUNAAKy IXHBOI

BiJICYTHOCTI - PpO3pOOKH), BCTaHOBJICHHS
HEOOX1THUX 3B’SA3KIB Ta BIAIOBIIHUX
HaJIarOJ)KyBaHb.
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2. OCHOBHA YACTUHA

[Tig ITOCTPYKTYpPHUM MPOCKTYBaHHAM
O00UYNCITIOBATLHUX MOJENICH pO3yMIEThCS TPOIIEC
CKJIaJIaHHS MoJenei i KOMITOHEHT
00YHCITIOBATBHOTO TPOLECY 3 alNrOCTPYKTYp, TOOTO
AS={a;,A;}, nme AS — aIroCTpyKTypa, IO
NPOEKTY€EThCS, Ta €  alrolpoeKkToM; a; —
ITOCNIEMEHTH  (HAWIpOCTIlIl  aNrOCTPYKTYypH) 3
6a3oBoi 010J110TEKH; A - anro0JIOKH
(arocTpyKTYypH, SKi OTPHMAaHI 3 alTOCJIEMEHTIB),
K MOXyTh OyTH 3aiydeHi A0 ckimagy O0i0iioTek
KopucTyBava; i, j — i#gekcu. [lomimbHO
peanizoByBaTH OOYHCIIOBAIBHI MOMAEII, SK MEsKi
CTPYKTYypH, IO OTPHMaHi 3 IHIIUX CTPYKTYp 3a
PaxyHOK MeBHOi KOMYTaLlii.

[IpoexTyBaHHA aNrOCTPYKTYp CKIIAQAAETHCA 3
MIOPODKCHHSI OMHUX aNTOCTPYKTYp Ha TiAcCTaBi
iHImMX, 3 0a30Boi 0i0MioTeKkM abo CHPOEKTOBAHMX
KopucTyBadeM (puc. 1).

EifnioTeyHi

ANroenem eHTH e — =

= Cramammes B ] E - =
= T r=—t = T

AnronpoekT $3maui Bipnaro gx enHa

e PRESEOH Fut—tie | sua
PROG R ::\_:l"
BLO 7
o5 ! “._Iiaﬂﬂiﬂlﬁn
R — g
& ey Aqut
ANrokoMnoHeHTH fopen e aHHa
KOpMCTYE3Ya ¥
=l SA:
+ Hemsaisncme T
R =T e ek
+ <Parynmopes:
+ cCra s —
+ chpenn T

HOK WA EHT YEIHH A

M poekTyE aHHA
oBYHCN eHE

BuzHAuEHHA
KinekacT Aid

—

Puc. 1 — ETanu aJrocTpyKTypHOro npoeKTyBaHHSA

B 6a3ogiii 610mioTeIl adTOCTPYKTYp IependadeHi
alroeeMEeHTH JUIL  CTPYKTYPYBaHHS aITOpPUTMY

(BLOCK), 00YHUCITIOBATIBLHOTO TUTTY
(EXPRESSION) Ta posramyxenus (IF), sxi
3a0€3MeUy0Th  aITOPUTMIYHY  YHIBEPCAJIbHICTb.
[leBHi  Habopum  anNroeneMeHTIB  CTaHOBIATH

cremianizoBaHi Oi0NIOTEKH aNroCTPYKTyp, TOOTO
{BLOCK, EXPRESSION, IF} — AS.

[puHnunu, siKi BAKOPUCTAHO B aNTOCTPYKTYpPHIH
TEXHOJIOT1{, O3BOJSIOTH 3IIMCHIOBATH CTPYKTYypHY

peoprasizairiio MPOOIEMHO-0PiEHTOBAHUX
QITOCTPYKTYPHUX KOHCTPYKI[HM, IO JO3BOJIAE 3
AJITOCJICMEHTIB CKJIaJIaT! aITOCTPYKTYPHI
KOHCTPYKITii — SAK CTPYKTypHI (OpMH TTOdaHHS
npoLeaypH JeSTKOTO 004HCITeHHS:

ASK=<K,AS(F)>, ne K — komyraris; AS=<A,S> —
ITOCTPYKTYPH, 1[0 BUKOHYIOTH QITOPUTM A, SIKHH
peanizye dyHkiio F Ta Mae cTpykTypHE mogaHHs S.

Ile mepenbadae: po3momin obumciaeHb B F Ta
BU3HAYEHHS MOTPIOHOTO KiJBKICHOTO 1 SKICHOTO
HaObopy AS, ski 3a0e3nedyloTh BHUKOHAHHS A;
KOMIIOHOBKY AS B aJIrONpPOEKTI; Halaro[keHHs AS
B BIAMOBiHOCTI 10 A; (hopMyBaHHS 3a JOITOMOTOO
K HeoOximuux 3B’s3kiB B AS. Jlng 3amaui, o
BUPIIIYETHCS, ATOCTPYKTYpHA TEXHOJIOTIS T03BOJISIE
CKIIamaTH aidroCTpyKTypHi Momeni (ASM), sk
CTPYKTYpHi (GOpMH TOJIAaHHA OOYHCIECHb, TOOTO:
ASM = <K, ASK, AS(F)>.

SKmo  TOOWBUTHCH HA  CTPYKTYpH, IO
pPeKOH(DIrypyrOThCsSI,  SK  Ha  aBTOMatu i3
MPOrPaMOBAHOIO JIOTIKOKW, KOTpi MpU3HAYCHI s
BUKOPHCTAaHHS B  SKOCTI  OOYHCIIOBaJIHHHX
MPUCTPOIB, 11X MOXKHA TIPEICTABUTH  TaKOK
cykymHictio:  <X,VS{K,DL,P}LY> ne: DL -
CYKYTIHICTh IVCKPETHUX JIOTIYHHX eleMeHTiB; P —
CYKyTIHICTh €JICMCHTIB, 11(0) porpamye
¢ynkuionyBanus VS{K,DL,P}; K — komyrauis DL,
gKa BH3Hayae KOHQIrypamito 00YHCIIIOBaTbHOI
crpykrypu VS{K,DL,P}; X, Y — BXomu i BUXOIH.
ANTOCTPYKTYpa, IO € BIpTYaJIbHOIO MOJIEILIIO
VS{K,DL,P}, BBaxka€Tbcs BiIOMOIO, SIKIIO 3aJaHi
<X,S{K,AS(F)},Y>. “3anypeHHa” anroctpykryp y
CTPYKTYpH, IO PEKOH(DIrypyroTbcs, IIOB’s3aHE 3
NpoIecoM, B SKOMY BIpPTyaJdbHI KOMIIOHEHTH
S{K,AS(F)} Oymyte 3aMiHEHi BiJNOBiITHUMH
KOMITOHEHTaMH B peasbHii cTpykTypi VS{K,DL,P}.
OO0uKnCITIOBaNIbHI AJITOPUTMHU 33JaI0ThCsl Oe3JTiuamMHu:
<X,F,Y> F — BukonyBana ¢ynxuisa(ii) svan X 3
MeToro onepxkaHHs Y. F Moxke wmictuth omepartii,
SKI BUKOHYIOTBCS TIOCIIJIOBHO, MapaieilbHo abo
napayensHo — nocnigoBHo. Ilponec peanizamii F B
VS{K,DL,P} € o04YncirOBabHUM TIPOIIECOM, ISt
SIKOTO TIPOCTOPOBO — YacOBY IHTEPIpETAIlito BCiel
Oesniui omepauiii f;eF wmoxna npencraButu y
BUTJIAAI MaTpuUili OOYHMCIIOBAJIBHUX  IPOLECIB.
3aesxHo Big 0CcO0IUBOCTEN 3aaui, 1 (0]
BHpIIIyeThCs, Jeski npouecH fjj, ier, jem MoxyTs
OyTu BigcyTHiMU. ToMmy, oprasizamisi y CTpyKTypax,
110 PEKOHDITYpYIOTHCA, TapayieTbHIX
00YHCITIOBAILHUX MPOIECIB TOB’s3aHa 3 THUM, IO
moTpibHO Ha KOkHOMY j-omy, je(1,2,...,m)
obuncimoBagbHOMY ertami, BigmoBimHo 10 fjjeF,
nigibpatu Takuii Habip mpouecis 3 fij, ier, jem, mpu
SIKOMY OOYHCITIOBATBHI MOMJIMBOCTI CTPYKTYp, IO
PEKOHQITYpPYIOThCH, OynyTh BUKOpHUCTaHI
Haiikpame. Peanizauis fjj, ier, jem g 3anmadi, mo

BUPILIYETHCA, 3 ypaxyBaHHAM 00paHoTo
CTPYKTYpHOTO Oazucy BHU3HAYUTH Habip
00YNCITIOBATEHUX CTPYKTYP, AKi ILITKOM

BUKOPUCTOBYIOTh TIE€BHI PECYpCH CTPYKTYp, ILO
PEKOHPITYpYIOTHCSI, Ta OOYMOBIIOIOTH TEBHUH dYac
00YHCIICHB. TakumM  YMHOM  TIPOEKTYBaHHS
IrOCTPYKTYp TOBHMHHO BifOyBaTHCS Ha OCHOBI
ONTUMI3aliHHUX CIIOCO0iB, HAPHUKIIAA, HACTYITHHX.
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Crocido 1 — posnodin _cmpykmypuux pecypcis.
Hexaii g — KiJIBbKICTh CTPYKTYpHHX pECYypCiB,
HEoOXiMHUX JuIsl peamizamii i-ro mpouecy; n; —
KimbKicTh mporeciB i-ro tumy, k — mpumycrtuma
KUTBKICTb BCIX  TIpOILIECIB Ha  KOXXHOMY
oOumcmoBagpbHOMYy eTami; G —  TpaHUYHUEN
CTPYKTYpPHHUH pecypc (KUIBKICTh KOMITOHEHTIB, SIKY
MOXHa BUKOPHUCTOBYBaTH); N — rpaHUYHA KUTBKICTh
mporiecie  i-ro  Tumy. Ha migcraBi  HasBHHX
MOXKJIMBOCTEH [IOLUJIBHO OPTaHi3yBaTH PO3MOMILI
CTPYKTYPHHX PECYPCiB HACTYITHUM YHHOM:

k k

Zgini —)maX,Zgini <G,n,<N,n; 20 (1)
i=1 i=1

Cnocid 2 — po3noodin pecypcie uacy obuuciets.

Hexaii T; — TpuBaiicTh BUKOHAHHS i-r0 TIpoIIeCy; n; —
KUTBKICTh TIporeciB i-ro Tumy; k — mpumyctuma
KUTBKICTb BCIX  TIpOILIECIB Ha  KOXXHOMY
obOuncmoBagbHOMY eTami; T — IpaHUYHUN pecypc
qacy BHKOHAHHS BCIX MPOIIECiB Ha
obuncmoBagbHOMY eTami; N — IpaHHYHA KITBKiCTh
mporieciB  i-ro  Tumy. Ha migcraBi  HasBHHX

MOXKJIMBOCTEH [IOLUJIBHO OPTaHi3yBaTH PO3TOILI
pecypciB yacy 00UHCIIeHb HACTYITHIM YHHOM:

k k
Zrini — max,Zrini <T.,n,<N,n; =20 (2)
i=l1 i=1
[puknan po3noAiTy pecypciB y CTPYKTypax, IIo
pekoHDIrypyroThCs, HaBeIeHO y Taour. 1.

Tab6auus 1. Po3noain pecypciB 0e3 ypaxyBaHHs
00MeKeHb Ta 3 ypaxyBaHHSIM 00Me:KeHb
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Iepuri rictorpamu B Tabn.l BKa3ymOTh Ha
HEMOXXJIUBICTH peauizarii 00YHCITIOBATIBLHOTO
mpomecy TImpu  oOMexeHWX  pecypcax. [pyri

ricrorpamMu B Ta0i1.1 TEMOHCTPYIOTH MEPEPO3MOILT
004YHCIIEHb B aNTOCTPYKTYPHHX MOJEINSX, 3aBISKU
4oMy Tepen0adacTbcst OLTBII MOBHE BHUKOPUCTAHHS
HaJaHUX PECYPCIB.

OTxe, y pasi po3mapajieleHHs OOYHUCICHb B

NrOCTPYKTypax JUIsl  OpraHizamii mapaneabHuX
O0YMCITIOBaTPHUX ~ TpoOIeciB  moTpiOHO  Oyne
3MIACHIOBaTH KOH(IrypyBaHHS 3 ypaxyBaHHSIM

ocoomuBocterr S{K,AS(F)} Ta VS{K,DL,P}. B
pe3yibTaTi KOXHHUN OOYUCITIOBANBHUH eTam Oyne
nependavaT HACTYITHE: aHalli3 OOYHCIIOBaIbHHIX
anroput™MiB Ta no0ynoBy fjeF; pimenns (1) ado (2)
W onTUMI3amifo  KUIBKOCTI  peai3yeMux  Ha
obuncmoBanbHOMy etami fj, ier, jem; renepanito
ITOCTPYKTYP i3 3alaHIM napasei3sMoM
obunciens. OTpUMaHi TAKUM YHHOM allTOCTPYKTYPH

OynyTh  MaTu  TOTPIOHIA  OOYMCIIOBANBHUN
mapaJiesiaM 1 3abe3reyaTh HAMKpaile BUKOPUCTAHHS
HaJaHUX pecypcis, 10 MiATBEPHKEHO

eKCIepUMEeHTabHO. Po3risHemMo OuIbII eTamnbHilIe
0COOJMBOCTI CKJIAJAHHS OOYMCIIOBAJIIBHUX MOJEIEH
Ha TIJCTaBl aITOCTPYKTYPHOI TEXHOJIOTII.

BigomMo, mo B KOMII'IOTEPHHX CHCTEMax
(aKTUYHO peai3yloThCS MaTeMaTH4yHi — Mojei
anropuTMiB 3amad. Jlns psamy 3amad B MOJEIAX
BUKOPHUCTOBYIOTBCS qU(EpeHLiiiHi piBHsIHHSA. ToMy,
Ma€ CeHC 3’siCyBaTh OCOOJIHMBOCTI alrOCTPYKTYPHHUX
peamizartii 3a3HAaYCHUX MOJCITEH. Amnani3
JiTepaTypHUX JDKEpeN II0Ka3aB, IIO MOYaTKOBa
cucremMa AU(EpeHIifHNX PIBHAHb MOXKE MaTH Pi3HY
¢dopMy, 3amexHO Bim Meromy 1i 1OOymOBH.
ANTOCTPYKTYpHY MOIETh JUIS JHQEPEHIIHHNX
PIBHSIHB, TIPEACTABICHUX OJHOPIJHOI CHCTEMOIO,

MOKAa3aHo Ha puc. 2.
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Puc. 2 — AnrocTpykrypa s 3BH4YaHUX
nudepeHUiiiHUX PiBHAHD

IcHye psin 3amad, KOTpi € B MAaTEMaTUYIHOMY CEHCI
KpailoBuMu 3aja4amMu JUISt 3BUYAHUX
mudepeHuiiaux piBHsaHb [4]. CyTh MOAIOHHX 3a/1a4
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MOXHa IHTEepIpeTyBaTH Tak. Ha iHTepBaii moTpioHo
3HAWTU (YHKINIO, M0 3aJ0BOJBHIE 3aJlaHOMY
mudepeHUiiiHOMyY pIBHSHHIO  KpaOBHM yMOBaM.
ANTOCTPYKTYpHY MOJeNnbs UIs KpaioBoi 3amadi,
3a/1aHo1 3BUYANHUMU IudepeHIi THIMH
PIBHSHHSIMH, MIPEJCTABICHO Ha pHC. 3.

Mae ceHC TakoXX 3a3HAYMTH, L0 KpaioBi 3amadi
e(DeKTHBHO BHPINTyBaTH Ha IJACTaBI TOYKOBHUX
00YHCIICHb, K1 3aIlpOIIOHYBaB aKazieMik
I.€. Ilyxos. Ilpm BHKOpPUCTaHHI B MOJIEIIX
TOYKOBUX OOUYHWCIICHD IS PillleHHS KpalHoBHX 3a/ad
NOTPIOHO CKIIACTH AITOCTPYKTYpPY 3 BIATIOBIIHUX
010/1i0TeYHNX KOMITOHEHT, BCTaHOBUTH MOTPiOHY
KOMYTAlil0 Ta HaJIaroKEeHH, 110 MPEICTAaBICHO Ha
puc. 4. @parMeHT anToCTPYKTYPHOTO PpillleHHS
KpaiioBoi 3amavi A7 3BHYaWHUX IU(epeHIianbHuX
PIBHSHB METOZOM MPOTOHKH 1 TOYKOBHUX OOYHCIICHB
MOKa3aHo Ha puc. S.
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Puc. 3 — AnrocTpykrypa AJis1 KpaiioBoi 3agaui
MEeTOI0M NPOTOHY

€ GaraTo mpoIIeciB, KEPyBaHHS SKUMU TOB’sI3aHE
3 yMIHHAM JOCHTh IIBUOKO ¥  e(QEeKTUBHO
BHUpINIYBAaTH 3aBJaHHSA 3 KPaliOBUMH YMOBAaMH,
MPEJCTABICHUX  PIBHSHHAMH B YaCTHHHHUX
moXimHUX. He TpuBiambHICTH ITHOTO KJIAcy 3aBIaHb
MPUBOAMTE 10 TOTO, IIO JUIS HUX PO3POOJISIUCS 1
MIPOJIOBXKYIOTh PO3POOJIATUCS METOAM PIlICHHS Ta
BIJIMTOBITHI altapaTHO-TIPOTPaMHi 3aCO0H.
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Puc. 4 — AurocTpykrypa JJisi KpaiioBoi 3a1a4i Ha
mizcTaBi TOYUKOBHX 00YHCJIEHD
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Puc. 5 — Pe3yabTaT 104 pillieHHs KPaiioBoi 3a1a4i Ha
migcTaBi MeTOiB MPOrOHY i TOYKOBUX 00YHC/IEHD

Y 3B’A3Ky 3 TMEPCHEeKTHBOIO CTPYKTYPHOI
pearizanii 00YHCIIOBANBHOTO MPOIECY, HAMPUKIIA,
3a JIONIOMOTOI0 CTPYKTYp, SKi PEKOH(ITYPYIOThCH,
3’SBUJIACSl  MOXKIIMBICTH ~ BHpIIIYBaTH  Ha3BaHi
3aBJaHHs 3a MPUHHATHUH TEepMiH 1 Oe3mocepenHbo
BUKOPUCTOBYBATH y KOMII IOTEPHUX CHCTEMaX.

Posrnssnemo kpabioBe 3amanHs Jlipixie s
piBHsiHHA Jlamnaca. 3rimHO 3 HEM HOTPIOHO 3HANTH
¢yHKIiFO B 00nacTi 3 TpPaHUYHUMH yMOBaMH.
®parmeHT ii pimeHHS MPEACTABICHO Ha puc. 6.
ANTOCTpYKTYpHY MoJens ajisi piBHsSHHs Jlaruaca
MOKa3aHo Ha puc. 7.
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Puc. 13 — AnrocTpykrypa s iHTepnoasii
nojinomom Jlarpanaxa

HapeneHni anrocTpykTypHi MoHAeTi HaWOLIBII
MMOBHO BUKOPHCTOBYIOTH HAsIBHI PECYypCH CTPYKTYP,
o0 PEeKOHPIrypyroThCs, a ToMy, 3a0e3NnedyroTh
HaWOIbIIe  po3mapalieieHHsS  OOYHCITIOBAILHOTO
mporecy i MarThb MaKCUMAallbHY IPOJYKTHBHICTb.
ANTOCTPYKTYpHUI 3acid mependayae MpOBEICHHS
NepeKOH(IrypyBaHHS aITOCTPYKTYP 3a PaxyHOK
3MiHM JIOTiKM, KOMYyTalii Ta CTPYKTYpH, IO
JIO3BOJISIE aJaNTyBaTH aJIrOCTPYKTYPHI KOHCTPYKIIi
0  BUMOT  BHKOPHCTaHHS Ta  CIIPOCTUTH
aBTOMAaTH30BaHy pPO3pOOKy MoJernell mapaienbHUX
00YHCITIOBATIBHUX MPOIIeciB (Ta01.2).

Tabnauus 2. IlopiBHsiHHS cnoco0iB opranizamii
004K CIIeHb B CTPYKTYPax, o peKoH(irypyorncst
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3. BACHOBKU

PobGota € pgochmimKeHHSAM, SIKE MPUCBIYCHO
po3podmi  Momenmeli i METOHIB  CTPYKTYpHO-
aJITOPUTMIYHOT opranizaiii TapayeTbHIX
O0YHCITIOBAJIBHAX ~ TIPOLIECIB B KOMIT FOTEPHUX
cucremax [5]. TlokazaHo, 10 3a JOMOMOTOIO
KOMIT I0Tepa AITOCTPYKTYpPHE IIPOEKTYBaHHS
JIO3BOJISIE pealli3yBaTh aBTOMATHU30BaHy pO3POOKY
MOJIENe TNUISXOM 3acTOCyBaHHsS — 0i0JiOTEYHHX
NTOCTPYKTYP 1 BCTAHOBJICHHA 3B S3KiB MiX HHMHU.
Ile cyTTEBO CKOpOYy€ TEpMiH CKJIaJCHHS MOJENel
3a paxyHOK HOJIMIIEHHS MPOLEeIypH IPOSKTYBaHHS.
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Abstract: The present paper is devoted to the scientific and technical solution of an actual problem of developing
models and methods of the structural-algorithmic organization of parallel computing processes for enhancement of
efficiency of computer systems. The method of algostructural designing of computing models has been proposed. It
performs automated design of model by using library algostructures and connections among them. The algostructural
models reconstruction method which provides structuring on the base of equal transformations has been improved. The
calculation paralleling method in algostructures has been developed. It accounts for structure-algorithmic organization
of the models and provides a calculation optimization and allows a calculation time to be decreased, available
technological resources to be effectively used. The method of structural reconfiguration in problem-oriented
algostructural construction is in progress development. The automated design technology of algostructural models is in
progress development. The proposed technology provides effective designing of computing models.

Keywords: algostructural calculating model, structural-algorithmic designing.

INTRODUCTION designing of models of computing processes and the
organization of parallel calculations are investigated.
They are realized by means of algostructural
technologies. According to standard IEC 1131-3
under algostructural technology is defined as
representation of models of computing processes by
set of the problem-oriented components (named as
algostructure) and connections between them. The
urgency of work is determined by perspectivity of
use algostructural technologies which allow to
design effectively models and components of
computing processes and to carry out structural-
algorithmic transformation automatically: algorithm
— structural-algorithmic model of computing
process with paralleling calculations required.

It is known, that specialized computer systems
are necessary for the solving of the problems
containing a significant amount of computing
operations. These systems should provide the best
implementation of computing algorithms that is
achieved by optimization and paralleling of
computing process. Therefore within the framework
of the given resources (algorithmic, program and
hardware) it 1is necessary to provide a
comprehensible way of creating and performing
computing algorithms. For this purpose it is offered
1. THEORETICAL PART to use algostructure in this paper. Algostructure are

Structure-algorithmic  means of computer the program models of structures putting computing

There are many computer programs which allow
to project and investigate computing models for
various spheres of human activity. However when it
is necessary to calculate great volumes of the
information for a short period of time within models
there a problem of paralleling computing processes
in computer systems. Considering arises with
significant progress in the field of designing
hardware and software facilities there appeared an
opportunity to solve the specified problem in the
certain measure on the basis of modern scientific
approaches. Thus if to implement models and the
calculations connected with them in reconfigurated
structures, it is possible to provide the parallelism
required by means of hardware. There are many
means for paralleling calculations. Unfortunately, it
is difficult to automate those which were created by
human. Besides reconfigurated structures require the
organization of computing process which needs to
be reconstructed constantly for the best use of their
opportunities. It creates certain difficulties while
using the specified structures and arranging of
parallel calculations with their help.
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processes into practice. They can be presented in the
following way: AS = {T; X; Y; Z; N; S (K, AS));
P}, means where AS algostructure of the models of
computing process; T — type algostructure; X — input
variables; Y — output variables; Z — external options;
N — internal options; S — structure algoprojected; K
— switching; AS; — other algostructure used in the
model, i=1,2, ...; P — the program of functioning.

Algostructural designing of computing models is
defined as process of projecting of models and a
component of computing process out of
algostructure, i.e. AS={a;,A;}, where AS — means
designed algostructure which is algoproject; a; —
algoelements (the elementary algostructure) from
base library; A; _alounits (algostructure received out
of algoelements) which can be included in the
structure of libraries of the user; i, j — indexes. It is
reasonable to implement computing models as some
structures (S”), which are received from other
structures (S) due to certain switching (K).
Designing consists in  generation of one
algostructures on the basis of others (from library or
newly designed). Algostructural designing of
computing models provides a choice of necessary
library components as well as their debugging and
establishment of necessary connections by means of
switching.

The organization of parallelism in computing
models  assumes  performance of  some
transformations. Transformation of algostructure
models is understood as set of actions which allow
to reveal and structure parallel and consecutive
calculations in algoproject: {BLOCK,
EXPRESSION, IF} — AS. Transformations of
algostructure models include: carrying out of the
analysis of actions which have to be performed;
revealing of dependent and independent used
variables, their sorting, grouping and introducting
new variables if necessary; structurizing of parallel
and consecutive processes in view of sequence of
their performance. Transformations use the minimal
set of algoelements and simplify the problem
algostructure.  Paralleling of calculations in
algostructures provides the following: the analysis of
algorithms and revealing parallel and consecutive

computing processes in them; realization of
accessible  ways paralleling; generation of
algostructures with the set parallelism of
calculations.

Reconfigurated structures are automatic devices
with the programmed logic, intended for use as
computers. They can be presented in the following
way: <X, VS {K, DL, P}, Y>, DL presenting logic
elements;, P — the program of functioning DL, K -
the matrix of switching DL defining a configuration

of computing structure VS {K, DL, P}, X, Y — inputs
and outputs. Aalgostructure is a virtual model VS
{K, DL, P} and is considered to be defined if
<X, S {K, AS (F)}, Y> are given. Turning
algostructures into reconfigurated structures is
connected with the process in which virtual
components S {K, AS (F)} will be replaced by
corresponding components in VS {K, DL, P}
Computing algorithms are set as follows: <X, F, Y>,
F — carried out function over X with the purpose of
receiving Y. F can contain operations which are
carried out consecutively, in parallel way or both.
Process of realization of F in VS {K, DL, P} is a
computing process. Space-time interpretation of set
of used operations corresponds to a matrix of
computing processes in it.

In aloprojeced it is possible to carry out structural
reorganization of problem-oriented algostructual
designs which provides distributing of calculations
and definition of a quantitative and qualitative set
algoelements, providing algorithm performance;
their configuration in algoproject; debugging of
formulas in algoelements according to algorithm;
formation of necessary connections between
algoelements. Reorganization to make algostructural
designs (ASK) allows from library algoelements —
as structural forms of representating of computing
procedures: ASK = <K, AS (F)>. The technology
allows to make algostructural models from algounits
(AS) and algostructural designs (ASK), as structural
forms of representating calculations which are
sufficient enough for solving the specific task ASM
= <K, ASK, AS (F)>. On the basis of the offered
technology algostructural the models have been
developed and researched by means of AlgoCAD
using: the ordinary differential equations, the
differential equations with edge conditions, the
differential equations with partial derivatives,
optimization, interpolation. Developed
algostructures at most parallel computing process,
provide the highest productivity and use available
resources at most. However if resources are not
sufficient, configuration of algostructural models
will change automatically.

2. CONCLUSION

The paper proves the expediency of using of
algostructural design technology of computing
models. The technology allows to simplify designing
by means of problem-oriented algostructurs which
expand algorithmic opportunities, as well as allow to
reduce designing terms of models of computing
processes.
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