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NoaIMHO-OPIEHTOBAHUN
rPA®O-AHANITUYHUU ONUC
ENEMEHTIB FHYUYKUX
IHTETPOBAHUX BUPOBHUYUX
CUCTEM

B pabome npednoxeH npuHyunuanbHO HOBbIU Modxo0
Ord  onucaHusi 2UbKUX KOMIMbIOMEepPHO UHMeapupo8aHHbIX
cucmeM ¢ MoOMOWb0 cucmemMbl cobbIMuliHO20 MOOenuUposaHus
Simulink-Stateflow. Cucmema noseonssem cos30asampb U
modlenuposamb  CUCMEMbI  CO  CIIOXKHbIM  [108€0EHUEM,
pabomarowjue Kak KOHeYHbIU agmomam.

On principle new approach is in-process offered for
description flexible computer integrated system design of
Simulink-Stateflow. The system allows to design the systems
with a complex conduct, work as an final automat.

KoHUenwjt

Becmyn. HosusHa  rHy4kol
nonsrae B TOMYy, WO i NpUTaMaHHO HE CTifNbKu
notokoBui cnocib6 opraHisauii BUPOGHULTBA,
CKiNlbKM LieHTpanisoBaHun, Takui, Wo nepenbadvae
sikomMora MOBHiLly, 3aBepLueHy obpobky aetanen
Ha ofgHin poboyin no3uuii, Ha ogHOMY BepcTarTi, Ha
OAHIN poboyin malmHi. [NoTokoBa TexHonoris, B
OCHOBI 4KOI 3aknageHa gudpepeHuiauisa npouecy
0bpobkn petanem Ha YMCNEHHi onepauii i
nepexogu, Lo BUKOHYIOTLCA Ha Pi3HUX BepcTaTax,
y 3B'A3Ky 3 MNPUCKOPEHHAM HayKOBO-TEXHIYHOMO
nporpecy BTpaTuna cCBOI €KOHOMiYHi nepesaru,
OCKiNbKM MPOAYKLiA cTana 3Ha4yHO cKnagHiwa i ii
acopTMMEHT CTaB 3MiHIOBaTUcA uvacTiwe. JeTani
ctanu Oinble nponexysaTu MK BepcTaTtamu,
BMPOCNK 3a4inu i 4onomixHi onepadii. Hanpuknag,
JeTanb MOBHiCTIO obpobnsnaca Ha n'atm
BepcTaTtax, WO  CNpuyuHAno  3a  coboto
N'ATUKpaTHE  3aBaHTaXEHHS  (PO3BaHTaXKEHHS)
petani  Ha  BepcrtaT,  30iMblleHHA  vacy
MiXonepauiHOro TPaHCMOPTYBaHHS | OYiKyBaHb.
Lle ycknagHiwoBano ynpaeniHHS i npusBoguno [o
OOpOXYaHHA BUpobHMUTBA. Ha cyyacHomy eTtani
ue npobrnema BupilleHa 3a  JOMNOMOroH
BMKOPUCTaHHSA  YHiBepcanbHux 6araTouinboBumx
BepcTaTiB, SAki obedHaHi y THy4Yki KOMMOTEPHO-
iHTerpoBaHi BepcTaTHi cuctemn. lNpu ubomy 3a
A0MOMOrot cyyacHoro NporpamHoro
3abesnevyeHHs nNpuv  MNPURHATTI  BigNoBIgHOMO
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pilleHHs feTanb MOBHICTIO MOXe ByTn ob6pobneHa
abo Ha OoAHOMY Bepcrari 3 oHUM
3aBaHTaXEHHAM-PO3BaHTaXKEHHSAM, 3a  ogHy
onepaujto i, omke, 6e3 MikonepaLilHOro
TpaHCnopTyBaHHA, 6e3 NpocToiB i ovikyBaHb, abo
B cucteMmi [1-7].

CyTb KOHUenuji TrHy4ykoro BMPOGHMLTBA
nonsirae B TOMy, LLIO BOHa JO3BONSAE NEPEXOANTU 3
BMNYCKY OAHOro BMPOBY Ha BUMYCK iHWOro BUpoby
npakTU4YHO 6es nepeHanarogKeHHs
TEXHOMNOrYHOro i Byab-AKoro iHWoro obnagHaHHs;
SKWO > B SKMXOCb Bunagkax i noTpibHe
nepeHanarogXeHHsi, TO BOHa  3[iNCHIOETLCSA
OfHOYacCHO 3 BUMYCKOM MONepeaHLoro BUPOOBY.
3actocyBaHHa EOM B ynpaBniHHI  FHYYKUM
BMPOGHULTBOM [o3Bonsie 34icHIOBaTH
KOMMNMEKCHUI nigxia 4o aBToMaTtm3alii BCix BuAaiB
pobiT i npotiecis — BiO 3aroTiBku
(onpauboByBaHHA 3aBOaHHA Ha BUPOBHWULTBO
HOBOIO BMpPOOY, KOHCTPYKTOPCBLKUX Ta
po3paxyHKOBUX POBIT, TEXHOMNOMYHOI MigroTOBKU
BMPOBHMLTBA, BCbOIO KOMMMEKCY TEXHOMOrYHNX
npouecis) [0 ynakoBkM i Bignpasky BUPOBY
cnoxusayvesi. Baxnueilwumm cTtae ynpaeniHHS.
3aMoBneHHs-HapsaM  Ha  poboTy,  BUPOOHMMI
nporpamu i rpadik NPOXOAXKEHHSI KOMMOHEHTIB NO
BCbOMY TEXHOMOrYHOMY MaplpyTy — Bce Uue
3HaxoguTbcs B LeHTpanbHin EOM, wo ynpaense, i
EOM nigcuctem Bcboro BupobHMUTBaA. KoxkHa
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EOM Mae mepexy 3B'A3aHUX KOMMOHEHTIB, SKi
yrnpaensTb oKpeM1uMmn TEXHOMNOMNYHUMMU
onepauismm Ta Bede ob6nik  daKTUYHOro
BMKOHAHHS oOnepaLin, 34iINCHIOE CTEXEeHHA 3a
npouecom. Lle, 3BnyanHoO, He o3Hadvae, WO cama
TexHonorig nepecrae 6yTM BaXNMBUM €NeMeHTOM
B TakMx cuctemax, ane cnig nigkpecnutu, wo
cnpaBXHin ycnix FHY4YKOro BMPOGHMLTBA
JocsraeTbCcs 3aBAsKM OpraHisauii BMpoOHMLTBA.
BinbLWiCTb Qit0YNX FTHYYKUX CUCTEM aBTOMaTU3YTb
AKMACb OOWH TEXHOMOMYHWUA MPOoLEC: MeXaHiyHy
06pobKy, 3Bapky, 3abapBrieHHsi, 30ipky. Ak
npasuno, Lji CUCTEMM BKMOYaOTb aBTOMaTU30BaHI
Ha ©6a3i EOM «koHCTpyloBaHHA  geTanen,
TEXHOMOrYHY nigroToBKy i nnaHyBaHHSA
BMPOOHMLUTBA. BnpoBagkXeHHS B iHXeHepHy
npakTuky MeTofiB aBToMaTu3auii MpoeKTyBaHHSA
[O03BONSA€E MNepenTn Big4 TpaguUinHUX MeToaiB
NPOEeKTyBaHHA [0 MOAernoBaHHA 3a [OMNOMOro
CAD/CAM/CAE Ha nepcoHanbHux komn'totepax[8-
11].

MaremaTtnyni nakeTun € CKNaaoBO
yactuHoto mupy CAE-cucTem, ane uda 4YacTuHa €
faneko He  [ApYropsigHol,  OCKIMbKM  Aeski
3aBOaHHA B3arasni HEMOXNMBO — BUpIIMTK  6e3
gornoMorn  komn'totepa. CyyacHi MaTemaTudHi
nakeTu MOXHa BWKOPUCTOBYBATU i SK 3BMYAHWUIA
KanbKynsaTop, i 9k reHepaTtop rpadiku abo HaBiTb
3BYKY, BOHW CTanu cTaHgapTHMMK 3acobamu
B3aemogii 3 Web i renepauigsmn HTML- cTopiHOK.

STATEFLOW - iHCTPYyMEHT AN YMcenbHOro
MOOENIOBAHHA CUCTEM, L0 XapakTepusylTbes
cknagHow  nosefiHkow. [o  Takmx  cucTem
HanexaTb ribpugHi  cuctemn. [Npuknagamu
riGpuaHNX CUCTEM MOXYTb CAYXUTU CUCTEMMU
yrnpaBniHHg, BUKOPUCTOBYBaHi B MNPOMWCIOBOCTI
(aBTOMaTU30BaHi TEXHOMOriYHI NpoLecu), B NOOyTi
(cknagHi nobyToBi Npunaau), y BiMCbKOBOI obnacTi
(BuCOKOTEXHOMOrYHI BUAN 030poeHb), Yy cdepi
KOCMOHaBTUKW, TpaHCropTy i 3B'a3ky. Bci Ui
CUCTEMMU CKNaJalTbCA 3 aHaNoroBuXx i AUCKPETHUX
KOMMOHeHTiB. Tomy ribpuagHi cuctemu ue
CUCTEMW i3 CKMNagHOK B3AEMOIEI0 OUCKPETHOI i
6esnepepBHOI AMHaMikn. BoHu xapakTepusytoTbes
He nuwe 6e3nepepBHO0 3MIHOK CTaHy CUCTEMM,
ane i cTtpmbkonodibHMMK BapiauisMn BiANOBIAHO
40 norikv poboTun nigcucTemu, Wo ynpaense, posb
AKOI $IK MNpaBuno BWKOHYE Te abo iHWwuiA
obyncnoBanbHUM NPUCTPIN (kiHUeBMn asTomar). Y
TOMY BWnagky, Konu norika poboTn nigcucremu,
WO YMpaBrnse, € XOPCTKOK, a 30BHiLUHI YMOBU
BiJHOCHO cTabinbHi, roBOpsiTbh npo
TpaHcdopMaUinHi cuctemn. Ons TakMx cuctem

BUXIOHUX CUrHariB YiTKO po3mexosaHi. Ha MoMeHT
3BEPHEHHA [0 CUCTEMM BCi BXigHi curHanm
BM3HadeHi. CurHanm Ha Buxodax YTBOPHOKOTLCS
nicna geskoro nepiogy obumcneHb. OBuyMcneHHs
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BMPOONAOTLCA MO AEsIKOMY — anropuTMy, LWO
TpaHcopMye BXigHUA Habip AaHMX y BUXIOHWUA
(puc.1).

A
— Transformational [
System
Inputs Outputs
Ready Ready ﬁme
>

Puc. 1. TpaHceghopmauitina cucmema

Y  npoTunexHoMy  Bunmagky — cuctemy
BiQHOCATbL [0 Knacy kepoBaHMX nodigamm abo
peaktMBHux (puc.2). PeaktuBHa - Ue Taka

OWHaMiYHa cucTemMa, sKa ChnpuiMae 30BHILLHI
OVCKPeTHI aii i Bignosigae cBOIMU peakuisiMu Ha L
aii.  Tpudomy peakuii cuctemun pisHi i cami
3anexartb SK Big Ai, Tak i Big CTaHy, B sikOMY
cuctema 3HaxoamTbcs. OCHOBHA  BigMIHHICTb
peakTUBHUX CUCTEM Bif TpaHcdopMauiiHUX - B
NPUHUMMOBIN  HenepenbayvyyBaHOCTI  MOMEHTIB
HaOXOMXKeHHa  Tux abo  iHwux gin. LA
HenepeabayyBaHiCTb - HacNiAoOK MiHIMBOCTI YMOB,
B SIKMX Taki CUCTEMMU MPaLOOTb.

—
A -
' Reactive
o System m
» I time
>

Pic. 2. PeakmueHa cucmema

OcTaHHi gecaTuniTTa  XapakTepusyTbcs
MOBCIOOHUM MOLUMPEHHSAM PEeakTUBHUX CUCTEM.
Tomy BigNOBIAHO 4O 3MiHW HABKOMULLIHBOIO CBITY
MiHSIOTBCA | nigxogM 4O  WOro  aHanisy.
MogentoBaHHs Di3VKM TEXHOMOrYHMX MpoLeciB
(6esnepepBHa cknagoBa MNOBEAIHKA CUCTEMM)
OOMOBHIOETLCA  MOAEMIOBAHHAM oMk poboTu
KepiBHUKIB HAMMA npucTpoiB (amckpeTHa
KOMMoHeHTa). MaTemaTuyHM anapaT onucy B
AaHOMy BMNadKy - Le cuctema piBHSAHb, ane He
andepeHuiniHux, a andepeHuiiHo-anrebpaiyHo-
NOriYHUX, ONa AKX BiOCYTHA CTPyHKa Teopis i
€eanHMin  nigxin. Tak camMO i 3 HaAOYHICTHO.
Bisyanisauis npoTikaHHS  PisndMHKMX  npouecis
3abes3nevyBanacs rpadgikamm 3MiHu B 4aci Tnx abo
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iHLINX BEIWYWH, ane Take rpadivHe
npeacTaBneHHsi NpoLEeCiB B PeakTUBHUX CUCTEMAX
HeBgane. OCHOBHMMW MpUMYMHAMKM  LbOrO €
OaraTokpaTHe 3pOCTaHHSA KifbKOCTi BEMWUYUH, LLO
BigoBpaxyoTbecsd, | BIiOCYTHICTb Ha rpadikax
iHdbopMaUii Npo NPUYMHHO-HACMIOKOBI 3B'A3KN MiX
3MiHHUMM CTaHy, WO 3MiHTbCA. B gaHun vac
ans MOLOEMOBAHHA  OUCKPETHOI  AWUHaMIKK
peaKkTUBHUX CUCTEM LUNPOKO BUKOPUCTOBYETHCSA
3anponoHoBaHun [ Xapenom  BidyanbHWUI
dopmarniam Statechart| (giarpamn cTaHiB i
nepexogis). OCHOBHI HerpagiyHi KOMMOHEHTU
Takux fiarpam - Le nogiqa i gid, oCHOBHI rpadiyHi
KOMMOHEHTU - cTaH i nepexig. lMogia - wock, Wwo
BigOyBaeTbCA MNno3a AaHOK CUCTEMOID, MOXIMBO
BMMarawum geskux y Bignosigb gin. MNoaii MoxyTb
OyTW BUKNMKaHI HAOXOMXKEHHAM AesAKMX AaHnX abo
OesKnX 3ajarumx curHanis 3 Goky noguvHu abo
JesKin iHWin YyacTuHi cuctemn. Mopaii BBaXxkaoTbCs
MUTTEBUMM (ans BMOGpaHOro piBHSA
abctparyBaHHsa). [ii - ue peakuil mogenboBaHol
cuctemm Ha nogii. MogibHo oo nogin, Aii NpUNHATO
BBaXaTU mMuTTEBUMU. CTaH YMOBW, B SIKUX
MoaenboBaHa cuctema nepebyBae Oeskun dac,
NPOTAroM $IKOr0 BOHa MOBOAMTLCA OA4HAKOBUM
YMHOM. Y fiarpami nepexopgis CTaHy npegcTaBneHi
NPAMOKYTHUMW NONAMM 3 KyTaMu, LLIO OKPYIrASOTh.
Mepexig 3MiHa CTaHy, WO 3asBu4yaun
BUKIMKAETLCA [OESAKOK 3HayHow nogieto. Ak
npaBuno, cTaH BIiAMNOBI4AE MNPOMDKKY 4Yacy Mk
ABoMa TakuMmu nogisamu. MNepexoamn nokasyoTbes B
Jdiarpamax nepexofiB niHiAMK i3 cTpinkamu,
BKa3ylouuMM  Hanpam  nepexody.  KoxHomy
nepexogy MOXyTb OyTu 3icTaBneHi ymoBu, npwu
BMKOHAHHI SIKMX nepexig 34iNCHIETLCA. 3 KOXHUM
nepexogomM i KOXHUM CTaHOM MOXYTb OyTu
cniBBigHeceHi aeski aii. ns 3anobiraHHa edekTy
3pOCTaHHA CKIagHoCTi NPU MOOENOBaHHI BENUKMX
cuctem oynu 3anpornoHOBaHi noganbLui
yOOCKOHaneHHs. Pa3om i3 ctTaHamu Tenep MoxyTb
BMKOPUCTOBYBAaTUCHA  FinepcTaHn  (CynepcTaHu),
ob'egHytodi gekinbka CTaHiB, WO MalTb iGEHTUYHY
peakLito Ha ogHy i Ty X nogito. Mpu LboMy 3aMicTb
300paXkeHHss TakuMx nepexodie B Te, WO Aesike
CKnagaeTbCca 3i BCiX CTaHiB, LLO OXOMNMOKTbCA
rinepctaHom, 300paxaeTbcs nule oguH nepexia 3
rinepctaHy y BKasaHuMM  cTaH(y3aranbHeHHs
nepexogis). NinepctaHn TEOPETUYHO MOXYTb MaTU
OOBiNbHY rMubmMHy BknageHHs. [lepexogn 3
rinepcrtaHy noe's3aHi 3i BCiMa piBHAMWU BKIageHHs.
lNnepcraHn MoxyTb 00'egHyBaTM  abo-cTaHu
(nocnigoBHi cTaHK) i i-cTaHM (NapanenbHi cTaHwu).
Y nepwomy BUNagKy, NeperLloBlUM B FiNepcTaH,
cUCTEMa MOXeE 3HaxoauTUCa nulie B OAHOMY i3
CTaHiB. Y  OpyroMmy  BunNagky  cuctema,
nepemwoBwn B  rinepctaH, nepebyBaTnme
O[HOYACHO B JekinbKox ctaHax. [liarpamu cTaHiB i
nepexogis B haHun yac LLIMPOKO
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BMKOPUCTOBYIOTLCA ANs MOAENoBaHHI  CKnagHuMx
cucteM. [ocuTb 3ragatu  yHidikoBaHy MOBY
mogentoBaHHa  (Unified Modeling Language
(UML)), ogHum 3 erneMeHTiB sKOro € Adiarpamu
cTaHiB i moBa "lpadceT", Aka BUKOPUCTOBYIOTHCA

npyv nporpamyBaHHi  NOMYHUX  KOHTPONEpIB
cucTeM aBToMaTtusauii. IcToTHO nigBuLye CTyniHb
HAOYHOCTI MoAeni BWKOPWUCTaHHS iMiTauil, LWo
Bigobpaxye 3MiHU B cucTemi, Lo

CYMPOBOAXYIOTLCA Nepexogamu Bif, OQHOro CTaHy
Ao iHworo [12-15].

MobyooBa TakMx iMiTauilHUX Moaenemn
MOXIMBa 3 BUKOPUCTaHHAM nporpam Stateflow i
Simulink Wwo BxoasaTb Ao cknagy nakety MATLAB.
MATLAB 3abesneyye poctyn OO pPi3HWUX TUNiB
OaHuX,  BUCOKOPIBHEBOrO  MporpamMyBaHHS i
iHCTpyMeHTanbHMX 3acobiB Bidyanisauii. Simulink
nigTpMMye  NpPOEKTyBaHH Oe3nepepBHUX i
OUCKPETHUX OUHaMiYHUX cucteMm B rpadiyHoMy
cepegoBuLli (y Burnsagi 6nok-cxem). Stateflow -

gdiarpaMmy, WO  BMKOPUCTOBYIOTb  BidyanbHWUi
dopmaniam [. Xapena, Bkntoyarotbea B Simulink -
mMogenu, abu 3abesneynTu MOXITMBICTb

MOAENOBaHHA MpPOLECiB, KEpOBaHWX NOAigMMU.
Stateflow 3abesnedye scHWMIA onuC noBediHKK
CKNnagHuX CWUCTEM, BUKOPUCTOBYIOUYM Adiarpamu
CTaHiB i nepexogi..

KombiHauis MATLAB-SIMULINK-
STATEFLOW € nNOTYXHUM  YHiBepcanbHUM
iHCTPYMEHTOM MOLENIOBaHHS peaKkTUBHUX CUCTEM.
[ooaTkoBa MOXIMBICTE CTEXWUTU B pPeXUMI
peanbHOro 4acy 3a [MpouecoM  BUKOHAHHSA
Adiarpamy  LINSXOM BKITHOYEHHS pexnMmy  aHimauil
pobuTb  npouec  MOAEMNtOBaHHA  PeakTUBHUX
CUCTEM NO-CNPaBXHbOMY HAOYHUM.

Stateflow NOTYXXHUI rpadivHmi
IHCTPYMEHT  NPOEKTYBaHHA i  MoAentoBaHHS
KOMMIEKCHNX CUCTEM TOKanbHOro YrnpaBniHHA i
CynepBi30pHOro noriyHoro KOHTpOIHo.
BukopucTtoBytoumn Stateflow, moxHa:

1. BisyanbHO MopaentoBaTu KOMMMEKCHI
peakTUBHI CUCTEMN.

2. [poekTyBaT AeTtepMiHOBaHi cuctemum
CYNepBi30PHOro ynpasmiHHS.

3. Jlerko 3miHIOBaTU MpPOEKT, OLiHHOBaTH

pesynbTatM 3MiH | AOCnigXyBaTu NOBELIHKY
cucTeMmn Ha Byab-SKin cTagil NpoeKTy.

4.  ABTOMaTUYHO reHepysaTu
nporpamHMn  kog — (uinouucenbHun  abo i3

nnasaryol TOUKO) 6e3nocepeHbO 3a MPOEKTOM
(ans yporo noTpibHUn Stateflow Coder).

5.  KopwucrtyBaTucs nepesaramu
iHTerpauii 3 cepegosuamm MATLAB i Simulink B
NpoLieCi MOAENOBaHHSA i aHanisy cuctem.

Stateflow  pgossonse  BukopucTOBYBaTU
Aiarpamu notokis (flow diagram) i giarpamn ctaHis
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i nepexopis (state transition) B ogHin giarpami
Stateflow. Cucrema nosHayeHb giarpamu nNoToKiB -
eeKkTMBHUIA  cnocié  npeacTaBUTU  3aranbHy
CTPYKTYpY MporpamMHoi KoAW K KOHCTPYKLiO Y
BUIMA4I YMOBHMX onepaTtopis i uuknis (puc.3).

Real-Time
Workshop

Puc. 3. lpoecpamHe cepedoesuuye

Stateflow
— Stateflow cknagaeTbcs 3 HaCTYNHUX
KOMMOHEHTIB:
— Stateflow graphics editor - rpadidHmn

penakTop

Stateflow Explorer - nposigHuk

Stateflow Coder -reHepaTop 06'ekTHOI koan
Stateflow Debugger - Bignagumk

Stateflow Dynamic Checker -anHamunuyeckoe
nepeBipPOYHNIA NPUCTPIN.

Mpn npoekTyBaHHI MoAenen peakTUBHUX
cuctem Stateflow BukopucToByeTbCca pasom 3
Simulink i 3a 6axaHHaM - 3 RTW (Real-Time-
Workshop - MalcTepHs peanbHOro 4acy) nig
ynpaeniHHaM MATLAB|. Tlpu ubomy MOxnuBe
NPOeKTyBaHHSA Mogeni, nodnHaroum 3 Stateflow
(o ynpaBnse) YacTuHK, a Ni3Hille KOMMNOHYBaHHS
mopaeni Simulink, abo HaBnaku.

Omxe, OCHOBHI BapiaHTV BUKOPUCTaHHS:

BukopuctosytoTe  Stateflow  pasom 3
Simulink ans mogentoBaHHS.
BukopuctosytoTe  Stateflow, Stateflow

kogep, Simulink, i MancTepHO peanbHOro 4yacy,
abu reHepyBaTu LiNbOBUIA KOA4 ANS 3aKiHYEHOI
Mogaeni.

BukopuctoBytote  Stateflow i
kogep, abw reHepyBaTM ULiNbOBUiA
Stateflow mawmHn.

Stateflow mawwuHa - cykynHictb Stateflow
o6nokieB B mogeni Simulink. Simulink mMopenb i
Stateflow MawwuHa npautooTb cninbHO. 3anyck
MOLENOBaHHSA aBTOMaTUYHO 3anyCckae BUKOHAHHSA
Ak Simulink, Tak i Stateflow yactuH mogeni (puc.4).

Stateflow
kKog Aons
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Puc. 4. BidnoegidHicmb Mix modensnio
Simulink i Stateflow

Stateflow giarpamu ynpasnstoTbca nogiamu.
Moagil MoxyTb 6yTn nokanbHUMKM AN Groky
Stateflow abo mMoxyTb noctynaTtn o i Big mogeni
Simulink i mpkepen kogw, 30BHIWHIX Ao Simulink.
HaHi TakoXk MoxyTb ByTV nokaneHUMK ona 6noky
Stateflow abo mMoxyTb nocTtynaTtn o i Big mogeni
Simulink i gpxepen koau, 30BHiLWHIX Ao Simulink.

BusHavyeHHs  iHTepdpency gna  6noky
Stateflow moxe Bknovatm pgeski abo BCi U
3aBOaHb:

1.BusHavyeHHa MeToay mopgudikauii 6rnoky
Stateflow.

2.BusHadeHHsa Output to Simulink (BuxigHux
0o Simulink) nogin .

3.[JopaBaHHA | BM3HA4YEHHSA HeNoKanbHUX
nogin i HemokanbHWUX OaHUX B MeXax Aiarpamu
Stateflow .

4.BusHayeHHA CTOCYHKIB 3 Oyab-SkuMu
30BHILLHIMK Dkepenamu .
5.Posrnapatn Simulink Moaenb

cknagaetbca 3 Simulink 6noky - gxepena Sine|
Wave| (CuHycoiga), Simulink 6noky - npuimada
Scope (Ocuunorpad) i eguHoro 6noky Stateflow 3
Ha3soto On_off (puc.5).

Simulink model title

L= =f_imtro_example
File Ed& View Simulation Format

Tools

=1

Sine Wik

=

fr——

=+

%

S

|

Stateflow block (Stateflow diagram) fitle

Puc. 5. BusHa4yeHHs1 MemoQdy modudpikauyii

610ky Stateflow
Hwkuye HaBoautbcs npuknag Stateflow
diarpamn, B SKIn  BMKOPUCTOBYKOTbCH OCHOBHI

rpadivyHi KOMNOHEHTH (pUC.6).
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Mepexin, /

/

' L detault_transtion
./SlaleA'\ FHT.
[ o :
¥ Pty

Stateala

Statealc ‘

Statea? A

Siatenla

iStatenlh H

YRADE

I
Mpouegypa

2]

MapaneneH9i (AND)
CTaH

Mpoueaypa
NEepexony

Puc. 6. 06'ekmu Stateflow diazpamu

Buknad ocHoeHo20 Mamepiarsy.

B poboTi 3anponoHoBaHa  CTpyKTypa
cTpaTterii  NPUAHATTA  pilleHb NPy YNPaBniHHi
TEXHOMOM4YHMMKM npouecamu, WO npeacTasneHa
cnanpgamu. CtpaTeria 6a3yeTbca Ha 3acCTOCYBaHHI
ocobnuenx MoxnueocTen komnnekcy Stateflow-
Simulink, nNpuW3Ha4YeHHsAM SKOrO € CTBOPEHHS
Mogenen cuctem, WO MOXYTb 3MiHIOBaTU CBOIO
CTPYKTYPY B 3anexHocTi Big 3MiHM CTaHy Ta
napameTtpie cucteM. Komnnekc BubpaHun i3
BEMMKOro Yncra HasiBHUX NpOrpamHux NPOAYKTIB.
Ha Hawy ayMmKy Moro MOXNUBOCTI NepeBuLLyOTb
MOXITMBOCTI iHWIMX Mogerntoiumx cuctem. Llen
KOMMIEKC HeMae OOMEXEHHS PiBHA CKNagHOCTI
CUCTEM.

BukopucTtaHHs faHoro npogykra € HOBUM i
[O3BONSAE CYTTEBO NIiABUWMTU  e(PEeKTUBHICTb
yrnpaBniHHA  TEXHOMOoriYHMMKM  npouecamm B
cucteMax MexaHoobpobku. Kpim Toro, BiH € HOBMM
NporpamMHUM NpPoAyKTOM CTOCOBHO BWKOPWUCTaHHS
B NKIBC Ta iHTEpakTMBHMM iHCTPYMEHTOM [Ans
po3pobkn B obGnacTti MoAentoBaHHS CKNagHWUX
cucTeM,  SAKi KepyloTbCsa  nogiamu.  TiCHO
iHTerpoBaHe 3 Mathlab Ta 3acHoBaHe Ha Teopil
KiHLEeBMX aBToMaTiB, NPONOHYETLCA ans
NpoekTyBaHHSA BOyJOBaHMX CUCTEM i3 BOYZOBaHOK
norikoto.  pn  UbOMYy HOBIi  BOOCKOHANEHHSA
BKITHOYAIOTh:

- BCebivHy NiaTPUMKY AaHMX Ta onepauii;

- BUKOHaHHS (OYHKLUiN BiAMiHW Ta NOBTOPY;

- NporpamMoBaHuin JOCTYN A0 KOMMNIeKcy 3a
[0MOMOro0 MOBHICTIO AOKYMeHTOBaHoro API;

- NigTPUMKY [ABOBUMIPHMX MaTpuub AN
nepegavv gaHux;
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- Hanag4yuK MoXe BM3HayaTu NepenoBHEHHS
OaHuX;

- 3MpOLEHHS MOBTOPHOIO BUKOPWUCTaHHSA
KoOAiB 3a AOMNOMOrOK eKCnopTy rpadidHmMx yHKUIN
i3 GibnioTe4YHnx Tabnuub.

3a [ponomorold AaHoro KOMMMekcy Mwu
MaEMO MOXIUBICTb NPOKOHTPONIOBATU TEXHIYHUN
CTaH GaraTokoopanHaTHOro obnaaHaHHs,
napameTtpu pexumis MexaHoobpobku Ta
napameTpuv BepcTaTy Ta getani.

PosarnsaHemo jeTtanbHiwle OCHOBHi
MOXIMBOCTI  gaHoro  komnnekcy.  Komnnekc
[03BONSAE CTBOPOBATU Ta MOAENIOBATU CUCTEMN 3i
cknagHow nosefdiHkoto. py uboMy cuctema, ska
MOXe 3HaxoOMTUCH B Pi3HMX CTaHax (pexumax) i
30iNCHIOBaTU Nepexoan 3 O4HOro CTaHy B iHWWNA
NPV BUHWKHEHHI noAii. BukopucTosyoumn KoMnneke
MOXHa CTBOpIOBaTU Adiarpamu, ski € rpadiyHum
ysBNeHHAM  kiHueBoro asTomaty. CraHu Ta
nepexogun € OCHOBHUMW Ornokamu cuctemu, SKi
CTBOPIOIOTb  i€EPAPXiYHY  CUCTEMY. lepapxis
[O03BONSAE  opraHisyBaTtu  CKNagHy  CUCTEMY
po3TallyBaHHS OOHWX OO’ekTiB (CTaHW, TOYKM
NPUNHATTA pilleHb) BcepeanHi iHWuX o6’ekTiB
(ctaHn, nigpiarpamun).  Tlpn  UBOMY  iCHYeE
MOXMMBICTb BWKOHAHHA [AOEKiNbKOX onepadin i3
napanenbHUM  3BepTaHHAM [0  MOAENHoHYO0ro
OGnoKy CMMYINUHK, a TakoX 3acTOCYBaHHSAM
PEKYPCUBHUX arnropuTMIiB KepyBaHHS, BUKOHaHHS
KOMMMeKCy MNPOrHO3HMX OLUHOK i3 YTOYHEHHAM
ctpaterii po6otn BC. 3a pgonomorow paHoro
komnnekcy Oyno peanisoBaHO 3aranbHy MOAEnNb
KIBC 06pobku, o HaBoantbCs Ha puc.8.
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Puc. 9. ModenroeaHHsi noeediHku cucmemu 3acobamu STATEFLOW-SIMULINK

BxigHumMn gaHumn € enekTpoHHui obpa3s
getani, SAKMM  BKMAOMAE  reoMmMeTpuyHi  Ta
KOHCTPYKTMBHI napameTpu. Lis cuctema onucye BCi
3a3HaveHi BuLe noTokn. Binobpaxae Taki ail:
OEKOMMOo3uLisi  eNnekTpoHHoro ob6pasy i
NepeTBOPEHHS MOr0 B TEXHOMOrYHWA npoLec
06pobku, AkuI Bigobpaxae cuctema;
OTpUMaHun TEXHOMNOTIYHNI
ONTUMI3YETLCA  (LUNSAXOM
CUMYIUHKE);
B 3anexHocTi Big MNOTOYHOro
cUCTEMU BUOMPAETLCA MapLUpyT 06pobKu.

3a ponowmoroto Stateflow bopmyeTbea Habip
pauioHanbHUX BapiaHTiB 006pobkn B TKIBC.
BapiaHTu NOpPIBHIOIOTLCA LUMASXOM MOAEN0BaHHS
(po3paxyHky).  Bubuparotbes onTUMarsbHi
BapiaHTM Ans nesBHoro npomixky dacy. Cragis
(iHTepBan) MOHITOpPUHry nicna peanisauii gaHoro

npouec
MOJEnioBaHHA B

cTaHy

ONTUManbHOro BapiaHTy MoBTOpoETbCA.  [pu
LboMy BMOMpaeTbcA onTUMarnbHU Ta
pauioHanbHU BapiaHT BCiel cucTemu.

3acTocyBaHHS KOMMMeKkcy noTpebye geTanbHOro
OMNUCY KOXHOFO erieMeHTy Ta MOTOKY B CUCTEMI.
OTtpumaHa Mogene  obpobkn  getani 3
nocnigoBHOCTI  KepyluuMx din  Ta  giarpam
cTantedno crtaHy okpemoro Onoky mogeni Ta
MOHITOPUHI CTaHy $K OKpeMoro BepcTaTty, Tak i
cucteMun B UinoMmy. MOXNMBOCTI MOHITOPUHTY €
OOCUTb LUMPOKMMM Bif, BU3HAYEHHS €(PEKTUBHOCTI
00 eHepreTUKM Linoro KOMMmekcy.

Po3pobneHo nogiiHo-opieHToBaHWA rpad
CTaHiB npouecy obpobku, Ak peanisoBaHUin 3a
A0oMoMOrot Kommrnekcy . [peacraBneHo pexuM, B
AKOMY 3HaxoguTbCA CUCTeMa, dka KepoBaHa
nogismu. Mogaii 3MiHOTE CBOI BNACTUBOCTI, Npu
UbOMY CTaH cuctemMm Moxe OyTW akTMBHUMM Ta
NacvBHUM. BUWHWKHEHHAM Takux nodin Kepye
Stateflow  pgiarpama. Bci CTaHu MOXKHa
posTawysBatM oAMH B ogHomy. MogentoBaHHS
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noBediHkM  CUCTEMW  MNPOBOAUTLCA  3MIHOH
aKTMBHMX CTaHiB, TOBTO cucTema 3MiHIOE CBOI
pPeXMMK, Nepexoasyn i3 ogHOro CTaHy B iHLIMRA
yepes ob’ektn (puc.9). [lpeacrtaBneHo iHAMKauis
CTaHiB oAuHWUi obBnagHaHHA NpU  MOHITOPUHTY
(puc.11) (imnynbcu BKN-BUKM), napameTpu, SKi
nignaraTbs MOHITOPUHTY.
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Puc. 11. IHOukauiss cmaHie oQuHuui
o6s1a8HaHHs Mpu MOHIMopuHay

Micna BukoHaHHA Stateflow —piarpamu i
MoBHin 0B6pobLii novaTKkoBOro 3anmycky no nogii i3
Simulink, BoHa nepefae KepyBaHHA CUMYIUHK-
Mogeni i nepexoauTb B PEXWUM OYiKyBaHHS, ane
3anuwaeTbCcs Npu LbOMY aKTUBHOO.

Bnepwe  3anponoHoBaHO B poborTi
NigBUWEHHs  eeKTUBHOCTI  ynpaBniHHA  3a
ponomoroto komnnekcy STATEFLOW-SIMULINK,
SKWUA [aB MOXINUBICTb CYTTEBMM YMHOM MigBULLINTI
AKICTb opraHisauii npouecy o6pobku.

BnopsigkoBaHo cuctemy BMGopy ctpaTerii i3
BpaxyBaHHSM pe3ynbTaTiB MOHITOPUHTY.
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Puc. 8. 3azanbHa modenb MKIBC peanizoeaHa 3acobamu
komnnekcy STATEFLOW-SIMULINK
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Baraneeni 60k iHIHKANT HOXUGOK

Puc. 9. MoHimopuHa eepcmamHo20 Komnekcy 3acobamu komnnekcy STATEFLOW-SIMULINK
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