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AHHOTauusa. B paboTe nposefeHO 060CHOBaHME UCMO/1b30BAHUA 3BOJTIOLMOHHBIX METOL0B B 3afa4vax CTPYKTYpPHOro
CUHTEe3a 60/bLIMX CUCTEM C 3aflaHHbIM MoBefeHWeM. B paMKax MMUTALMOHHOIO MOAENMPOBAHUA CUHTe3a pa3paboTaHO
npeAcTaB/ieHNe NPOLLECCOB B BUfe BIOXKEHHOW ceTu MeTpwu. lMpouecc CTPYKTYPHOro CMHTe3a onmucaH ¢ MCnosib30BaHUEM
meTogonorun IDEFO n IDEF3. MNpoBeaeHbl BbIYNCNTE/bHbIE 3KCMEPUMEHTbI Ha 6a3e pa3paboTaHHOW cneymnann3npoBaH-
HOW MHMOPMALMOHHON CUCTeMbI, NOATBEPAMBLLNE NPeANOXEHHYIO B paboTe rnMnotesy O CyLieCTBOBaHWUM ONTMManbHOM
HayasnbHOM NonynAaLMN NpPU 3BOIIOLMOHHOM CTPYKTYPHOM CMHTE3€ CUCTEM NMpPY 3aJaHHON 3/1eMeHTHOM 6a3e KOMMOHEHTOB.

Resume. In the paper the use of evolutionary methods in problems of structural synthesis of large-scale systems with
a pre assigned behavior is substantiated. As part of the simulation synthesis representation of processes in the form of a
nested Petri nets is developed. The process of structural synthesis is described using IDEFO and IDEF3 methodologies.
Computational experiments based on the developed specialized information system, are confirming the hypothesis of the
existence of an optimal initial population in the evolutionary synthesis of structural systems for a pre assigned element base
of components.

KntoyeBble cnosa: CTPYKTYPHbI CUHTE3, 3BOMIOLMOHHbIE METOAbI, TEHETUYECKNE anropuTmel, cetu MeTpu.
Keywords: structural synthesis, evolutionary methods, genetic algorithms, Petri nets.

Mpo6nema pa3paboTKU afeKBaTHbIX Mogeneii U apPeKTUBHbIX METOA0B CTPYKTYPHOrO CUHTE3a
cuctemM (Bbl6opa TUMOB KOMMOHEHTOB W CBA3EW MeXAYy HUMU) SABASeTCA aKTyanbHOW ANSA pasfInYHbIX
cthep HayuHbIX nccrnegoBanmnii (Hanpumep, [1-4]). Mpun cnHTe3e CTPYKTYp 60AbLLUMX CUCTEM C 6O/bLUNM
KO/IMYEeCTBOM KOMMOHEHTOB U CBA3EM Ba)KHOE 3HAYEHME UMEIOT BPEMEHHbIE XapaKTepuCTUKN UCMNOMb3Y-
eMbIX a/ifopuTMOB. B pamkax cyLiecTByHOLWMX NOAX0AaX YMEHbLUEHMWe BPeMeHW MoncKa OnTUMasibHOMN
(paumoHanbHOM) CTPYKTYPbl CUCTEMbI JOCTUTAN0Ch, KaK MpaBuo, 3a cHeT ONTMMM3aL MM N0 CTOoXacTuye-
CKUM KPUTEPUSAM U MPUMEHEHUS NapanfiefibHbiX BbIYUCAEHUA. [Tpy 3TOM AONO/HUTE/IbHbIE BO3MOXKHO-
CTU NOBbILWEHNSA 3PPEKTUBHOCTU MOTYT ObITb 06ecneyeHbl 3a CHET MPUMEHEHMWS 3BOMIOLMOHHbIX MeTO-
0B CUHTE3a, O4HUM U3 KOTOPbIX ABNASeTCA reHeTu4veckuin anropmntm (FCA).

Mcnonb3yemoe B Teopun A npeactaBneHne 06beKTOB B BUAE KOPTEXEN MPU3HAKOB (XPOMOCOM)
c nocneayroLWLMM MPUMEHEHUEM K HUM 3BOTOLMOHHbIX MPUHLMMNOB N3MEHYNBOCTU N HAC/EeACTBEHHOCTU
[aeT BO3MOXHOCTb YMeHbLUMTbL BPEMS MOUCKA PELLEHMS 3a CYET Hanpas/ieHHOro nepe6opa. Mpu aTom Ha
CKOPOCTb paboTbl HanpaB/eHHOro nepebopa MOXXHO BO3/eNCTBOBATb C MOMOLLbIO Pa3/INYHbIX CTpaTerni
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3BOJIOLUN N HACTPOMKKM paboTbl reHeTUYECKMX 0rnepaTopoB (Kak B K/lacCMYeCKOM Tak U B MOAEPHU3UPO-
BaHHOM FeHEeTMYECKOM asiroputme). B HacTosilee BpeMs 3BOJIIOLMOHHBbIE MOAXOAbl MPUMEHSAIOTCS, Kak
npasnno, 418 pelleHNss MHOMO3KCTPeManbHbIX 3afad ckanspHoi onTummsaumun [5-7]. MpumeHsaa TA,
TpebyeTcs BbIMNOMHUTL €ro ajantaynio K 3ajadyam M3 npeamMeTHoON obnactu. MNpu aTom crefyeT UCMOSb-
30BaTb YHUPULNPOBaHHbIV MaTeMaTuyecknii annapat, KOTOpbIii 6yaeT cnocobeH MoaenmpoBaTh paboTbl
CUCTEM M3 pasfIMYHbIX NPeAMETHbIX 06n1acTeil. TakMM MaTemaTU4ecKUM annapaTtom npeanaraeTcs uUc-
nosb3oBaThb Teoputo ceTeir Metpu (CI1), KOTOPbIV 4OCTATOUHO LLMPOKO NpUMeHSeTCA NpU MoAenmpoBa-
HUW pas3/INYHbIX cuctem [8] u AOCTATOYMHO pa3BUT ANASA ONMCaHUS camoli 3BOJIIOLMOHHOW npoueaypsbl
CMHTe3a cuctem [9,10].

ApanTtaumsa A K 3aaye CTPYKTYPHOro cmHTe3a 60/1bLIMX CUCTEM C 3afaHHbIM MOBeAeHMEM, Kak
ANns cncTemM ¢ (QUKCUPOBAHHBIMU MEXKOMMOHEHTHbIMU CBA3AMU (KOrja reHeTU4ecKnii anropmTtm orpa-
HMYMBaeTCA PaboToM TOMbKO C 3/1IEMEHTAMU CUCTEMbI), TaK U AN CUCTEM C AMHAMUYECKMMU MeXane-
MEHTHbIMU CBA3SAMU (KOrja reHeTUYecKuii a/iropuTM OCYLLLEeCTBASET CTPYKTYPHbIA CUHTE3 CUCTEMbI, He
TOJIbKO OCHOBbIBasACb Ha paboTe C afleMeHTaMu, HO 1 obpabaTbiBaeT MeXX3/leMeHTHbIe CBA3U 6bls1a NpoBe-
geHa B [11, 12] (puc. 1). MogenunpoBaHue "'A ocyLecTBsIeTCA C MOMOLLbI BMIOXKEHHbIX CI1, rge cyuiecTBy-
eT BO3MOXXHOCTb MpeAcTaB/aATb MeTKy B BUfAe ceTu. [ aToro Ha nepsom ypoBHe CI1 nposefeHO Mofe-
nupoBaHue paboTbl FA. B faHHOW Mofenu nepexofbl BbINOAHAT YHKUMK onepaTopos A, a no3uumn
Cny>art AN coxXpaHeHUs pe3ysbTaToB paboTbl ONepaTopoB-fepexofoB. MeTKM Ha MepBOM YpPOBHe CeTu
npeacTaBnsaOT co60M reHOTUMbI, KOTOpble 06pa3ytoT Nonynsauuto, NpyM 3TOM OHWU ABASAKOTCA MOAeNsMU
CUHTE3UPYeMOW CUCTEMbI, HaJ KOTOPbIMWU BbIMOAHAT paboTy onepatopbl A, NpeAcTaBNeHHble B BUAe
nepexonos.

Puc. 1. OnncaHne reHeTUYECKOro afiropuTMa ceTbto MeTpun
Fig. 1. Petri net description of genetic algorithm

Pa6oTa npeacTaBNeHHON MOAENN BbIMOHAETCA CNeayowmm o6pasom:

1. AnA KaKAOro KOMMOHEHTa, KOTOPbIA MOXeT BXOAUTb B COCTaB CUHTE3MPYEMOW CUCTEMbI
cnefyeT MOCTPOUTb MOAE/b KaXKAOrNo ero 3K3emnaspa € WUCMOoAb30BaHMEM MaTeMaTu4yeckoro
annaparta CrI1.

2. OnpegennTb CTPYKTYPY MOAENN CUHTE3MPYEMON CUCTEMbI CTPYKTYPbI, OMPeAeIuB MHOXECTBO
nepexofoB 1 COOTBETCTBME.

3. 3agaTb CBOWCTBO, KOTOpPbIM [JO/DKHa 061ajatb CUHTE3Mpyemas AUCKpPeTHas cuctema c
3aflaHHbIM NOBeEHMEM, B BUAE Napbl BEKTOPOB (3Ta/IOHHbI BXOAHOW U BbIXO4HOM).

4. CchopMupoBaTb HavyanbHYK NONYAALMIO.
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5. 3apaTb KONMYeCTBO LUMKI0B paboTbl BAOXeHHoOW CIM 1 (Mnn) ycnoBme ee oCcTaHOBa B BUfAE
3HAYEHUS Les1eBO YHKLUN.

6. PaamecTuTb HauasibHYO NOMNYALMIO B Ha4asne npeaioxxeHHon Crl.

7. 3anycTuTb B/I0XKEHHYO CI1.

8. lNocne octaHoBa BnoXeHHow CI1 B no3vumm Al 6yaeT HaxoguTCsa MOAEsNb AUCKPETHOWA
CUCTeMbI, KOTOpas fiyylle BCex YA0BeTBOPSET 3aJaHHOMY CBOICTBY.

Onuvwem npoueccol, MNpoTeKawliMe npu rnpouegype CTPYKTYPHOro CUHTe3a CUCTEM C
nucnosnb3oBaHnem A, afanTUPOBAHHOIO K peLleHuio 3a4ayvy C MOMOLLbI0 BNOXeHHbIX CI1. Ona 3Toro
6yaemM MCnosib30BaTh pacrnpocTpaHeHHble MeTOA400MMM onucaHns npoueccos IDEFO n IDEF3.

Ha pucyHke 2 npeactaBneHa KOHTEKCTHAA AguarpaMmma rnpouecca CTPYKTYPHOro CMHTE3a CUCTEM C
3afaHHbIM nosedeHuem (Mo NoBeAeHUEM CUCTEMbl MOHMMAETCS CNOCOGHOCTL 0b6paboTaTb 3afaHHbIN
BXOAHOI BEKTOP 3Ha4YeHWI B BbIXOAHOM BeKTOp). Ha ocHoBe MpeasioXKeHHbIX Mogenei U MeToAoB Ans
npoBeAeHNsA npoLlecca CTPYKTYPHOro cuUHTe3a CUCTeM C 3afaHHbIM MoBeAeHUMEM crefyeT Ha BX0[
npouecca nogatb «Mogfenu afleMeHTOB CUCTEMbI Ha OCHOBe ceTell MeTpu» n «MapameTpbl CUHTE3a».

Puc. 2. KoOHTeKCTHas gnarpamma npotecca CTPYKTYPHOr0 CMHTe3a CUCTeM C 3aflaHHbIM NOoBeAeHUEM
Fig. 2. Context diagram of the process of structural synthesis of systems with given behavior

B KauyecTBe MapameTpoB CUHTE3a MOTYT BbICTYMaTb KOPTEXU BXOAHbIX U BbIXOAHbIX 3TaNOHHbIX
BEKTOPOB (MoBeAeHMe CUCTeMbI), KOTOpble A0/I)KHA 06pabaTbiBaTh CUHTE3UpPyeMast cuctem. [1s 3Toro B
npotiecce B KayecTBe YNpaB/ieHUs Ucrnonb3yeTca «IA, afanTUpPOBaHHbIN K 3aaye CTPYKTYPHOFO CMHTEe3a
CUCTEM Ha OCHOBe BJIOXKEHHbIX ceTeir [MeTpu» U «ba3a 3HaHWl». B KayecTBe MexaHW3MOB,
CNOCOGCTBYIOLINX MPOLLEeCCY CUHTE3a CUCTEMbI WUCMOMb3YTCS  «3KcnepT» U «/HMopMaloHHas
cuctema». PesynbTaToM paboTbl Mpouecca MOryT ObiTb  «Mogenb CUCTEMbI, YAOBNeTBOPStoLLas
napameTpam CcuUHTe3a» WU  «OTKas». [losAB/eHWe OTKa3a Ha BbIXOAe BbIMOMIHEHMS Mpolecca
«CTPYKTYPHOIO CMHTe3a CMUCTeM C 3aflaHHbIM MOBeAeHNEeM» CBSI3aHO C TeM, YTO B pe3ysibTaTe CMHTE3a
CUCTEMbI, Ga3npyloLLeMCs Ha MpPeasioXXeHHbIX MeToAax U mogensx (Kak U B APYrUx CYLLEecTBYHOLLUX
MeToAax U Mofensix), MM60 CyLecTByeT BepOSATHOCTb MOSIBAIEHUSI C/lyYaeB, NPU KOTOPbIX HalATK peLleHne
He NMPUHLMNNANBHO HEBO3MOXKHO (HanpuMep, CUHTe3UPoBaTb MOAe/b BEUHOro ABuUraTens), IM60 BpeMs
CUHTe3a 6bl/I0 HEOGOCHOBAHHO OrpaHM4YeHO 3KCMepToM, NMG0 6a3a Mofeneli 3/1eMeHTOB, C KOTOPbIMMU
pa6oTaeT MpoLecc, He JaeT BO3MOXXHOCTU HalTU pelleHWe YAOB/ETBOPSIOLLEE NapamMeTpam CUHTe3a U
T.4. OAHaKo ucnosb3oBaHue A MO3BOMNT 3KCMepTy 0To6paTh Nydlline ocobu (MoAes M CUHTe3NPYEMOii
CUCTEMbI), MOyYeHHble B MPOLLECcCe CUHTE3a, M Ha X 6a3e 3aKOHUNTL MPOLECC CUHTEe3a CaMOCTOSITE/NbHO,
OCHOBbLIBAsICb Ha COGCTBEHHbIX 3HAHUSIX.

Mpouecc 9BO/OLMOHHOIO CTPYKTYPHOIO CUHTE3a CUCTEM C 3afiaHHbIM MOBEAeHUEM Ha OCHOBE
NpeasioXKeHHbIX MOAeNN HyXpaaetTcs B 6Gofiee AeTa/lbHOM pPaccCMOTPeHUU. [ns 3Toro MNpoBefem
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[EeKOMMO3ULNI0 KOHTEKCTHOW anarpammbl «CTPYKTYPHbIA CUHTE3 CUCTEM C 3afaHHbIM MOBeAEHUEM.
JeKoMno3numns KOHTEKCTHOW AnarpaMmbl CTPYKTYPHOIO CUHTE3a CUCTEM NpeacTaB/ieHa Ha pucyHke 3.

OcHOBHOW npouecc pa3buT Ha TpU cocTaBsAOLWME: BBOA NapamMeTpoB CMHTe3a, aBTOMaTUYECKUIA
CUHTEe3 N aHa/IN3 Pe3y/ibTaToB CUHTEe3a.

Mopnpouecc «BBog nNapameTpoB CUHTE3a CUCTEMbI» AaeT BO3MOXXHOCTb BbIMOMHUTbL HACTPOMKN
npoueaypbl CcuHTe3a. [lpu 3TOM 3KCNepT MOXeT BblbupaTb Mogenu (M3 CYLWEeCTBYIOLWUX WAN
MMMOPTUPOBaTb, HanNnpuMmep C MUCMNONb30BaHMEM cTaHAapTa npeacTasBfieHUs CI B MHGOPMaLMOHHbIX
cuctemax PNML), koTopble 6yayT yyacTBOBaTb MPU MOWUCKE peLleHUs, BbINOSHATL HacTponky MA. Ha
[JaHHOM 3Tane 3KcnepT MOXET PYKOBOACTBOBATbCS CBOMMW 3HAHUAMW B MpeaMeTHon obnactu. Ctout
OTMeTUTb, YTO NPU pa3paboTKe NPOrpamMMHbIX CPEACTB Ha OCHOBE MPeASIoXKEeHHbIX Modenen U MeTof0B
CYLLECTBYET BO3MOXHOCTb MOAK/TIOUEHNS TEOPUN IKCMEPTHbIX TEXHOMOMNM, KOTOPblE TaKXe MOryT 6bITb
onuvcaHbl C MOMOLLb MaTeMaTuuyeckoro amnapata CI v cTaHyT HaAcTpoOMKaMu Ans NpeasiodXXeHHOoM’
MOZeNn 3BOJIIOLUMOHHOIO CTPYKTYPHOro cuHTe3a (B HacTosliee BpeMs aBTopamu BefeTcsa paboTa B
[aHHOM HanpasJ/ieHUN).

Puc. 3. lekomMno3nyms KOHTEKCTHOW AnarpamMmMbl CTPYKTYPHOIO CUHTe3a CUCTEM C 3aaHHbIM
noBefieHNEM
Fig. 3. Decomposition context diagrams of structural synthesis of systems with given behavior

B noanpouecce «ABTOMaTU4YeCKWi CMHTE3 CUCTEM» Ha OCHOBE MepefaHHbIX MNapamMeTpos,
KOTOpble BK/KOYAKOT B Ce68 3/1eMeHTHYI0 6a3y, HacTporikm A U KpUTepun Noncka peLleHns NpoxoanT
npoLecc CUHTe3a CUCTeMbl, YAOBETBOPAOLWEN BbIABUHYTLIM YCNOBUAM. AHanuM3 pesynbTata CUHTe3a
NPOBOAUTCA 3KCMepTOM, KOTOpPbIA 0TOMpaeT U3 HauNy4lMX peLleHnii Takoe, KOTOpoe M60 MOMHOCTbIO
YyOOBMEeTBOPSeT ero TpeboBaHMAM, NGO ABASETCSH YAaCTUYHbIM peLUeHVEM, HaAeHHbIM 3a OTBeJeHHOoe
BpeMs Ha Bbl6paHHOM 3nemMeHTHOW 6a3e. [NA MOAHOTbI MOHMMaHUA nojgnpouecca «ABTOMaTUYeCKUIA
CUHTE3 CUCTEeMbI» MPOBeAeM ero AeKOMMNOo3uLmMio s aToro ucnosb3yem metogonoruio IDEF3 (puc. 4).

B paHHOM nognpouecce npeacTasBsieHa paboTa K/1acCUYecKoro reHeTU4eckoro anaroputma
(KoTOpbIli 6bIN NpeAcTaBneH B BUAE BIOXKEHHONW ceTw lMeTpu paHee), T.e. HE MCMO/b3YyeTCs ornepaTop
VWHBEPCUM, KOTOPbI/i NMO3BOJISIET YMEHbLWNTbL 06/1acTb nomcka. KopoTko paboTy faHHOro nognpouecca
MOXXHO O0O0BACHUTL cnegyloWMM 06pa3oM: Ha OCHOBe Mofenel 3/eMeHTOB  (OMMUCcaHHbIX C
MCMo/Ib30BaHMEM MaTemMaTuueckoro annapata CIM) npomcxoAuT reHepauus HayaabHOW Monynsuuu,
CKpeliMBaHMe ee o0cobeid, MyTaums MOTOMKOB U peayKuusi, B pe3yibTaTe KOTOPOW Mosy4vaeTcs
MoaudguumMpoBaHHasa nonynsuus. llocne MpoBepkKuM KpUTepuMeB OCTaHOBA /NGO OMUCAHHbIA Bbille
npoLecc NOBTOPSAETCA, MO0 NOSTyYeHHbIe MOAENN BbIBOAATCA IKCNEPTY Ha aHan3.
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Puc. 4. lekoMno3nLusl NpoLiecca aBTOMaTUUYECKOro NPOeKTUPOBaHMS
Fig. 4. Decomposition process of automatic design

Moanpouecc «AHanu3 pesynbTaTa CUHTE3a», C WUCNOAb30BaHWeM MeTogonormn IDEF3,
npegnaraeTcs NpeacTaBuTb cnegytowmm obpasom (puc. 5).

Puc. 5. lekomnos3uumna MoAesin npouecca aHanmsa
Fig. 5. Decomposition of process of model analyzing



Cepust SxoHoMUKA. VHGhopmaTuKa. 121
2015. Ne7 (204). Bbinyck 34/1

HAYYHbLIE BEJOMOCTMU

B pe3ynbTaTe aHanu3a MosyyYeHHbIX B pe3ynbTaTe CMHTE3a MOAeneil MOXKET ObiTb OCYLLECTB/IEH:
NMOBTOPHbIA 3anyck npoueaypbl, W3MeHeHMe Habopa 31eMeHToB U (MM) NapamMeTpoB CUHTE3a,
yTBepXKAeHMe 3KCNepToM NoslydeHHbIX Mogeneli [4].

MpoBefeHHas paboTa MO ONUCAHMIO MPOLLEeCCOB 3BOJIIOLMOHHON Mpoueaypbl CTPYKTYPHOrO
CUHTEe3a CUCTEM AaeT BO3MOXHOCTb pa3paboTaTb apXMTeKTypy A1s UHGopMaLnoHHol cuctemsl (MC),
b6asunpytoLlerica Ha NpeanodXKeHHbIX Mogensax n metogax (puc. 6).

Ha ocHoBe npeanoxeHHoi apxuTekTypbl VC 6bin0 pa3paboTaHO nporpamMMHoe obecreveHue,
KOTOpOe Aano BO3MOXHOCTb MPOBOAUTb BbIYUCAUTENbHbIE 3KCMEPUMEHTbI MO PeLUeHUd 3ajadvu
CTPYKTYPHOIO CUHTE3a CUCTEM C 3/IEMEHTAMW NaMSITU.

B KayecTBe 3/1leMeHTOB NamMAaTU UCMofb3oBannchk Tpurrepa RS, D, T, 4nsa aToro B 661711 CO34aHbl
mogenu TpurrepoB (RS, D, T) Ha ocHoBe ceTelt MeTpu (puc. 7) [13].

PaspaboTaHHOe NporpammMHOro obecneyeHue n snemeHTHas 6a3a fasna BO3MOXXHOCTb NPOBEPUTH
rmnoTesy 0 BAUSHUM HavyaslbHOM NONyNALMN Ha BPeMS 3BOJTIIOLMOHHOIO CTPYKTYPHOIO CMHTEe3a CUCTEM.

Puc. 6. ApxuTekTypa MH(OPMALUOHHOM CUCTEMbI
Fig. 6. The architecture of the information system

FmnoTesa 060CHOBbLIBAETCS TEM, YTO:

- YeM MeHbLlle pasmep nonynsiuum, TeM 60/blle BpeMeHU TpebyeTcst Ha MOUCK pelieHus (6osblue
orepaumii CKpeLnBaH1s U MyTauumn).

- HauMHasi C HEeKOTOporo (AoCTaToO4YHO 60/bLIOF0) pasMepa MOMy/AsLUMM  Ha onepayuu
CKpEeWMBaHNS N MyTauum yXOAUT TaK MHOr0 BPeMeHM, 4YTO fafibHelllee yBennueHWe MONYASLUN
yBe/IMYNBAET BPEMS MOUCKA PELLEHUS.



Cepust SxoHommka. HdopvaTuka.
2015 Ne 7(204). Boinyck 34/1

122 HAYYHbLIE BEAJOMOCTU

Puc. 7. Mogenu RS, D, T TpuUrrepoB Ha ocHoBe ceTeli MNeTpu
Fig. 7. Models of RS, D, T triggers based on Petri nets

[Ons npoBepku BblABUHYTOW runotesbl 6bl/IN NPOBEAEHbl BbIYUCUTENbHbIE 3KCMEPUMEHTHI, C
NMOMOLLbIO 3apPermcTPMpPOBaHHOrO MporpammHoro npogykta GAPN v 1.0. pe3ynbTaTbl HaxoXXAeHUs
nepBoi, COOTBETCTBYIOLLEN KpUTepuio noucka (BxogHol BekTop 101010 m BbixogHoW BekTop 011010),
CTPYKTYpbl cucTeMbl 3x4 NpuBEAEHbI B Tabnmue.

Tabnuuya
Table
Pe3ynbTaTbl 3KCNepuMeHTOB (cpeAHee BpemMsi noucka)
The results ofexperiments (average time of search)

Ne Kon-Bo reHoTnnos MosTOpOB, N
CpepHee Bpemsa ™n, ¢

1 5 4 3-251
2 6 7 2,745
3 7 4 1,236
4 8 9 0,854
5 9 25 0,512
6 10 15 0,438
7 20 33 0,375
8 30 10 0,406
9 40 22 0.421
10 100 89 0,516
11 150 94 0,703
12 200 151 0,906
13 300 157 0.875
14 400 50 1,359
15 500 74 2,328

Ha pucyHke 8 oTo6paxkeH rpafuK CpefHEro BpeMeHu, TpeGyemMoro, ANs CUHTe3a CUCTEMbI
pa3MepHOCTbI0 3x4 B 3aBMCUMOCTM OT Pa3MepoB Hauya/lbHOWM NOMy/IALUM FeHeTUYECKOro anropuTMa.
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Puc. 8. CpefHee BpeMs HaxoxXaeHUs KoHgurypauymm 4O 3x4
Fig. 8. Average seek time for configuration 4O 3x4

AHaIn3 pe3ynbTaToB NPOBeAEHHbIX BbIUMCANTENbHbIX 3KCMEPUMEHTOB MOATBEPAUN BbIABUHYTYIO
rMrnoTesy, YTo MOXET CBM/ETe/IbCTBOBATb O NMPABOMOYHOCTU €€ UCMO/Ib30BaHWS NPU CUHTE3e CUCTEM C
3aJaHHON 3/1eMeHTHOl 6a30/i KOMMOHEHTOB. 3TO MOXEeT C/yXXWUTb 060CHOBaHWEM A/ MPUMEHeHMUs
3BOJIIOLUMOHHBIX MeTO4OB MpM peweHUn paccMOTPEHHOro Kpyra 3agad. [JanbHelillee pasBuTue
npeasioXKeHHOro B paboTe Nogxofa CBA3aHO C ero NpYMeHeHWeM /151 KOHKPETHbIX NpeAMeTHbIX o61acTel
C MCMO/Ib30BaHMEM IKCMEePTHOM UHMopMaunm [14) 1 pasnnyHbIX MoAUGUKALNIA ceTu MeTpu.

PaboTa BbiNO/MHeHa Npu nogaep>kke Poccuiickoro oHaa yHAaMeHTanbHbIX UcCnefoBaHWi
(npoekTbl Ne 14-07-00246,15-07-02371)
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