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Abstract: The analysis and concept of a virtual model for researching a flexible manufacturing
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CyuacHi BUpOOHHYI TMPOLECH XAPaKTEPU3YIOTHCS BUCOKOIO JMHAMIYHICTIO Ta HEOOXiJHICTIO
IIBUKOI a/anTanii 0 3MiH PUHKOBUX YMOB. Y 3B’S3Ky 3 IMM T'Hy4Ki BUpoOHu4i niasHULL (I'BJI)
BIJIITpalOTh KIIIOYOBY pPOJIb y 3a0e3neueHHi e(QEeKTHBHOTO BUPOOHMIITBA, OCKUIBKU J03BOJISIOTh
OTIEPAaTHBHO pearyBaTH Ha 3MiHY TOINUTY, HAJAIITOBYBaTU OOJIaIHAHHS TiJ HOBI 3aBIaHHS Ta
OINTUMI3yBaTH BUKOPUCTAHHS PECypCiB.

Opnak, He3BaXKarouu Ha BUCOKY €()eKTUBHICTb, TPAIULIIHHI MeToAu yripaBniHHa [ B/l maroTh neBH1
oOMexeHHs. BoHM yacTo 3anexarb BiJl JIFOACBKOrO (hakTopa, HE 3aBKIM 3a0e3MeuyloTh T0CTATHIO
HIBUJAKICTh TPUMHSATTA pilleHb 1 MOTpeOyloTh 3HAaYHUX BHUTpAaT Ha oOciayroByBaHHS. Tomy
aKTyaJIbHUM HalpsIMKOM € BIIPOBAJPKEHHS 1HTEJIEKTyaJIlbHUX CUCTEM YINpaBIIiHHSA, 110 0a3yr0Thcs Ha
MalIMHHOMY HaBuaHH1, [HTepHeTi peuelt (I0T) Ta mudppoBux NBIHHUKAX.

['Hyuki BHpPOOHMYI JIIBHULI TMependayaroTh BUKOPUCTaHHA POOOTH30BAaHMX  CUCTEM,
aBTOMAaTU30BAHUX JIHIM Ta IHTENEKTyaJbHOIO IPOrPaMHOIO 3a0e3MedeHHs MJs ONTHMi3alil
BUPOOHUYMX TpolieciB. B 0cHOBI iX poO0TH Jexarh Taki TEXHOJOTI, AK:

— ABTOMAaTH30BaHl cUCTeMM yrpaBiiHHS BUpoOHUITBOM (MES) — 3abe3nedyoTs KOHTpOIb 1
KOOPMHAIII0 BUPOOHUYMX Omepartiii.

— Cuctemu 1anyBaHHs pecypcis nianpuemctsa (ERP) — nonomararoTs iHTErpyBat BCl polecH
BUPOOHHUIITBA B €IMHY 1H()OPMAIIiifHy cCHCTEMY.

— HudpoBi ABIHHUKM — BHUKOPHCTOBYIOTHCS [UISI BIPTYaJbHOIO MOJIEIIOBAHHS IPOILIECIB,
POTHO3YBaHHS IXHBOI €PEKTUBHOCTI Ta BUSBICHHS MOXKJIMBUX BY3bKHX MiCIIb.
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OCHOBHMMH T€peBaraMy IUX CHUCTEM € IMJBHUINCHA €(PEKTUBHICTh, MOXJIHMBICTH ONTHMI3aIlil
pecypciB 1 3MEHILIEHHSI BIUTUBY JIFOCHKOTO (pakropa. [IpoTe icHYIOTh 1 HEJOTIKH, Cepel] IKUX BUCOKA
BapTICTh BIPOBA/PKCHHS, CKIAIHICTh IHTErparmii 3 ICHYIOUMMH TEXHOJIOTISIMA Ta MOTpeda B
KBaJTi(pikoBaHUX (paxiBLSX Ui OOCIyTOBYyBaHHS.

3 METO YCYHEHHs BHILECIEPEPAaXOBAHUX HENOJIKIB MPONOHYEThCA P BAOCKOHAIEHb, LIO
MOXYTh MiJIBUIIUTH €(PEKTUBHICTh YIPABIIHHA THYYKMMHA BUPOOHUYUMU JiISTbHULISIMU:

1. BmpoBamkenHs cuctem mryqdHoro intenekry (1LII)

— Buxopucranus HeHpoMepexeBHX aJIrOpUTMIB ISl aHalizy BUPOOHWYMX JaHUX Ta
IPOTHO3YBaHHS MOMKJIMBUX 3001B Ta pe3yJIbTaTIB.

— ABTOoMaTru3allisi TPUHHATTS PIMICHb MOJI0 ONTUMI3aIlii POOOYOr0 HABAHTAXKEHHS Ta PO3MOILITY
pecypciB.

2. Tmrerpauis Intepuety peueit (IoT)

— BukopucranHs JaT4MKiB JUIsi MOHITOPUHTY CTaHy OOJaJIHaHHS Ta YMOB POOOTH B pEalbHOMY
qaci.

— IIporuo3ne TexHiyHEe 0OCITYrOBYBaHHS, 1110 JI03BOJISIE€ MiHIMI3yBaTH MPOCTO].

3. Iudposi ABIMHUKK BUPOOHHYUX TPOIIECIB

— MonentoBaHHsl Ta CHUMYJISAIIS BUPOOHUYMX TPOLECIB I MiA00py ONTHMAaJIbHHUX CIIEHApIiB
poboTw.

— BusiBneHHS clTaOKUX MiCIlb y CHCTEMI 1€ JI0 iX MOSBU y peaTbHOMY BHPOOHUIITBI.

4. OnTumi3zallis JOTICTUKHU Ta PECypCiB

— BnpoBa/KeHHSI IHTENEKTyaJbHHX AQJITOPUTMIB JJIsl YIpPAaBIiHHA NOTOKAMH MaTepiaiiB Ta
MPOAYKIIIi.

— 3HW)KEHHS BTPAaT CHPOBHUHU Ta MiABUILEHHS eHEproe()eKTUBHOCTI BUPOOHUIITBA.

5. ABTOMaTuM30BaHE HaBYaHHS NEPCOHATY

— BukopucranHs BipTyaJdbHOI Ta JIOMOBHEHOI pEaJbHOCTI Ui MiATOTOBKH ONEpPaTOpiB
BUPOOHUYOIO MPOLECY.

— CTBOpeHHsI IHTEPaKTHBHUX HABYAJIBHUX MPOTPaM HAa OCHOBI aHANI3y peaJlbHUX BHPOOHUYMX
CUTYaLliH.

3anponoHoBaHl BAOCKOHAJIEHHS CIPUSATUMYTh MIJABUILEHHIO €(QEKTUBHOCTI yNpaBIIHHS
BUPOOHUYHMMH JTBHULISIMU, & CAME:

— 3MEeHILIEeHHS TPOCTOiB 00JIaJHAHHS — 3@ PAXyHOK IPOrHO3HOI'O TEXHIYHOTO 0OCIYrOBYBaHHS Ta
aBTOMATH30BAHOTO KOHTPOJIIO CTaHY TEXHIKH.

— OnTuMizalliss BUKOPUCTAHHS PECYpCIB — 3a JOMOMOTOI0 IHTEJIEKTYyaJIbHHUX aJITOPUTMIB
IUTaHYBaHHS.

— IligBUIIEHHS] TPOXYKTUBHOCTI — 3aBASIKM aBTOMAaTHU3allll NPUMHATTS pIlIeHb Ta MiHIMI3amii
JFOJICBKOTO BTPYyYaHHS.

— I'HyukicTh BUpOOHUIITBA — MOKJIMBICTh HIBUAKOI aJanTallil 1O 3MiH pUHKOBOI CUTYallli Ta BUMOT
3aMOBHHMKIB.

MogentoBaHHs Ta CUMYJISILIST BUPOOHUYHX MPOLIECIB € BaXJIMBUMU 1HCTPYMEHTAaMU ISl aHAMI3Y,
ONTUMI3ali] Ta YIIPaBIiHHA CyYaCHUM BUPOOHUITBOM. OHUM 13 MOIIMPEHUX METO/IIB € TUCKPETHO-
croxactuune monemtoBanHs (DES), sike mo3Bosisie aHamizyBaTy MpoOIECH, 10 CKIAIal0ThCs 3 MOJIH,
K1 BiTOyBaIOTHCS B TUCKPETHI MOMEHTH Yacy. Llei miaxij mMpoKo 3aCTOCOBY€EThCS IS AOCTIIKEHHS
poOOTH BUPOOHMYMX JIiHIN, OIIHKM MPOAYKTUBHOCTI OONaJHAHHS Ta OMTHUMI3AIil JOTICTUYHUX
nporecis. Moro nepesaramu € BHCOKa JeTali3allis Ta MOXIIMBICTb aHANI3y 3MiHHMX HABaHTaXKEHb,
IPOTE MOJENl TAaKoro THUMY MNOTPeOyIOTh 3HAYHUX OOYMCIIOBAJIBHUX PECYpCiB, OCOOIMBO IpHU
MOJIETIIOBaHHI CKJIQJIHUX CHCTEM.

[HmMM BaXTWMBUM METOJOM € areHTHo-opieHToBaHe wmojemtoBanHs (ABM), ne cucrema
IpeACTaBiIeHa y BHUIVISAI MHOKMHM aBTOHOMHHUX areHTIB, KOXKEH 3 SKMX Mae€ BJIAcHI IpaBHJIa
noBeAiHkn. Llei miaxi BUKOPUCTOBYETHCS IS aHAJI3y B3a€MOJIIi MPAIiBHUKIB 3 OOJaTHAHHSM,
onTUMi3alii MOTOKIB MarepiajiiB y JIOTICTUYHUX CHUCTEMaxX Ta BMBYCHHS aBTOHOMHHMX MOOUTBHHX
po6oTiB. [oTOBHUMU MepeBaramMu € THYUYKICTh Y MOJICTIOBaHHI CKJIQJHUX B3a€EMOJIIN Ta MOXKIIUBICTh
aHaJlizy aJanTHBHUX 1 CaMOOPraHi30BaHUX CHUCTEM, aje pa3oM 3 TUM METOJ MoTpelye 3HAYHHX
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00YHMCITIOBAILHUX PECYpPCIB Ta PETEIHHOTO HAJAIITyBaHHS TMapaMeTpiB arcHTIB MJIs JTOCATHEHHS
peasiCTHYHUX Pe3yJIbTaTiB.

Cucremna aguHamika (SD) € 111e OTHUM MiAX0I0M, 1110 BUKOPUCTOBYETHCS VIS aHAJI13y BUPOOHUYHX
nporieciB. Bona 103Bosisie HOCHIKyBaTl JUHAMIKY CHCTEMH HAa MaKpOpiBHI, MPEACTaBISAIOUN 11 y
BUIVIAZII TOTOKIB 1 3araciB, IO 3MIHIOIOTHCS IIiJI BIUIMBOM 3BOPOTHUX 3B’s3kiB. Lleli mMeron
3aCTOCOBYETBCS Ul CTPATETIYHOTO IJIAHYBaHHS, ONTUMI3allil YINpPaBIiHCHKUX DIIICHb Ta OLIHKU
BIUIMBY 30BHIIIHIX (aKTOpiB Ha BHPOOHUITBO. BiH m00pe MiIXOAUTH IJis JTOBFOCTPOKOBOTO
IPOTHO3YBaHHSI, OIHAK HOTO HEJIOJIIKOM € MEHIIA JeTaji3alisl y HOPiBHAHHI 3 IHITMMUA METOAAMH, 110
00MexKy€e MOXIIUBICTh BUKOPUCTAHHS VIS CKIIQAHUX AUCKPETHUX MPOLIECIB.

OpHuM 13 HallCydacHIIIMX MiTXO/IB € TIOpUIHE MOACIIOBAHHS, SIKE TIOEAHYE KiJIbKa METO/IB TS
3a0e3MeYeHHs] KOMIUIEKCHOTO aHalli3zy BUPOOHUYMX cucTeM. Hampukiaa, AMCKpPETHO-CTOXaCTHYHE
MOZIETIOBAaHHS MO)KHA IHTETPYBaTH 3 areHTHUM IT1IX0/IOM, 10 JIO3BOJISIE OTPUMATH AETAIbHY KAPTUHY
B3a€EMOJIIT TEXHIYHUX 1 JIIOACHKHUX (DAKTOPIB y BUPpOOHHUMX Tporiecax. ['10puaHi MeTonu € HalO1IbII
THYYKHMH Ta TOYHHUMH, TPOTE iX PO3pOOKa 1 BIPOBAIKEHHS € CKIAJHUMHU 1 MOTPeOyIOTh 3HAaUHUX
pecypciB A peanizarii.

MopentoBaHHS BUPOOHHUYHUX MPOIIECIB I03BOJISE MiAMPHUEMCTBAM MPOBOAUTHU JI€TATBHUM aHali3 Ta
ontuMizamio 0e3 pPHU3UKY Ul PeaJbHOro BUPOOHMITBA. JIMCKPETHO-CTOXAaCTHYHHWHM MiaXim €
HalOLIbII €()EKTUBHUM IS TTOTOKOBUX BHPOOHHMYHMX JIiHIN, areHTHO-OPIEHTOBAHE MOJICITFOBAHHS
JIOTIOMAarae aHaji3yBaTH AaBTOHOMHI CHCTEMH, CHCTEMHa JIMHAMiKa BHKOPHUCTOBYETBHCS JUIS
CTpPATEriuHOro IUIAHYBaHHS, a NOPUIHI METOIU MOEIHYIOTh MEPEBAry Pi3HUX MiAXO/IB, IO TI03BOJISE
OTPUMATH HAMOLIBII KOMIUIEKCHY KapTUHY BUpOOHWYOI cuctemu. [lomanbmni MOCHiIKEHHS y I
ctepi cripsMOBaH1 Ha 1HTETPAIliI0 METO/IIB MOJETIOBAHHS 3 TEXHOJOTISIMU IITYYHOTO 1HTEIEKTY Ta
IaTepHeTy peueil, O BIAKPHUBAE HOBI MOXKIHMBOCTI JUIS ONTHMi3amii BHPOOHHUYMX NPOILECIB 1
MiIBUIICHHS IXHbOT €(DEKTUBHOCTI.

BUCHOBKHU. BukopucranHsi CydyaCHHX METONIB MOJETIOBAaHHS Ta CHUMYJAIiI BHPOOHHYUX
MPOLECIB € KIIOYOBUM €TalloM Yy PO3BUTKY THYYKHUX BUPOOHHYMX MUIbHUIL. JlUCKpeTHO-
CTOXaCTUYHE MOJICJIIOBAHHS JI03BOJISIE JICTAbHO aHAN3yBaTH MPOIECH, areHTHO-OpPIEHTOBAHI
HiAXOIU JAl0Th 3MOTY BpPaXOBYBaTH B3Aa€EMOJIII0 MEPCOHATY Ta OOJaJHAHHS, CUCTEMHA JAMHaMiKa
3a0e3neuye cTpaTeriyHe MjaHyBaHHs, a FNIOpUIHI METOH MOEAHYIOTh IEpEeBaru pi3HUX MiXOA1B JJis
OTPUMAHHS KOMIUIEKCHOTO aHali3y. IHTeleKTyalbHI CHUCTEMHU YIPABIiHHSI € NEepCHEeKTHUBHUM
HaMpsIMKOM Y PO3BUTKY THYYKHX BHPOOHHYHUX AUTBHHIG, OCKUTBKA BOHU 3HAYHO ITiIBUIIYIOThH
aJaNTUBHICTh MIANPUEMCTB J0 3MIHHUX YMOB, 3HIDKYIOTh BUTPATH HAa BUPOOHUIITBO Ta MOKPAIIYIOTh
AKICTh MPOAYKIi. BipoBaJykeHHsI TaKMX Cy4aCHUX TEXHOJIOTIH, K IITy4YHUN 1HTENEeKT, IHTepHer
peueit (IoT) ta nudpoBi ABIMHUKH, CIPUATUME CTBOPEHHIO OULTBII €()EKTUBHUX Ta THYUYKHX
BUpOOHMYMX cucTeM. [loganpini AOCTIDKEHHS MaloTh OyTH CHOpSMOBaHI Ha I1HTETpaIlili0 IUX
TEXHOJIOT1H y pi3HI raiy3i IPOMHUCIOBOCTI, a TAKOXK Ha OL[IHKY iXHbOT €KOHOMIYHOI JJOLIIBHOCTI, 110
JTI0O3BOJIUTH ONTUMI3yBaTh BUPOOHMUY1 IPOLIECH Ta 3a0€3MEUNTH IXHIO CTIMKICTh JI0 3MiH 30BHIIITHHOTO
CepeoBUILA.
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Anomauyin: Y paHili CTaTTi MPOBEICHO AOCIHIIKEHHS OCOOIMBOCTEH BHKOPHUCTAHHS THYYKHX BHPOOHHIIX
cucreM (I'BC) y cyuacHiii npomucioBocTi. IIpoananizoBaHo OCHOBHI cdepH iX 3aCTOCYBaHHSA, BH3HAYCHO IIEPEBaru
BrpoBaukeHHS [ BC y KOHTEKCTI MiABUINCHHS €(EKTUBHOCTI BHPOOHMIITBA, THYYKOCTI Ta aJaNTHBHOCTI O 3MiH
PUHKOBHX yMOB. Tako MpeAcTaBIeHO KIacH]iKallilo THyYKHX BUPOOHNYNX CHCTEM 3a PI3HUMH KPUTEPISIMU: CTYHIEHEM
aBTOMATH3allii, THIIOM NPOJYKLil, XapaKTepOM YIpaBJIiHHS.
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RESEARCH INTO THE USE OF FLEXIBLE MANUFACTURING SYSTEMS AND THEIR
CLASSIFICATION
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Annotation: This article presents a study on the application of Flexible Manufacturing Systems (FMS) in modern
industry. The main areas of their implementation are analyzed, along with the key advantages of adopting FMS, such as
increased production efficiency, adaptability, and responsiveness to changing market demands. A classification of flexible
manufacturing systems is provided based on various criteria, including the level of automation, type of production, and
control structure.

Keywords: flexible manufacturing system, automation, classification, adaptability, efficiency.

VY cydacHux ymoBax rioGaiizaiii Ta BUCOKOT KOHKYpeHIil BUpOOHHYHMM MiAPUEMCTBAM JIOBOJUTHCS HIyKaTH
HOBI LUISIXM MiJBUILEHHS THYYKOCTi Ta e(eKTHBHOCTI BUpOOHHMITBA. [locTiiiHE OHOBIEHHS NPOIYKII, KOJIMBaHHS
00CsTiB OMUTY, IEPCOHATI3AIliS TOBApIiB BUMATAIOTh BiJl BAPOOHUYNX CUCTEM 3AaTHOCTI 10 MBHAKOI aganTalii. OgHUM
13 HAaWMEepCHEeKTHBHININX pillleHh y IIbOMY HampsMi € BIPOBa/pKEeHHS THydkux BUpoOHWuYmx cuctem (I'BC), ski
JIO3BOJISIFOTB TIOE€THATH aBTOMATH3AaIli10 3 MOXKJIMBICTIO IIBUAKOTO MEpEHAIAIITYBAHHS 00J1alHAHHSL.

I'ayuka BupoOHH4a cucrema (I'BC) — me iHTerpoBaHHH KOMIDIEKC B3a€MOIIOB’SI3aHHX MAIIWH, MEXaHi3MiB,
3aco0iB KepyBaHHS Ta iH(POPMAaLiHHUX TEXHOJOTIH, mo 3a0e3ledye aBTOMATH30BaHE BHUPOOHUIITBO 3 MOJXKIIHBICTIO
IIBUKOTO NepeHaIaro/KeHHs il HoBi 3aBaaHHs. OcHoBHa ocobnuBicTh I'BC mossirae B ii 3gaTHOCTI 10 aganranii 6e3
HEOOXITHOCTI MOBHOTO IIepelulaHyBaHHs ab0 NpUIMHEHHs BUpoOHM4Yoro mnpouecy [2]. Lle no3Bossie onepaTHBHO
pearyBary Ha 3MiHHU B 00Csrax 3aMOBJICHb, THIIAX NPOJYKIIT UM HABITh Y KOHCTPYKIIii BUPOOIB.

I'BC rpyHTYIOTECS Ha TAKHX KJIIOYOBHUX NMPHHIUIAX !

— aBTOMATHU3AI[is TEXHOJIOTIYHHX Ta JIOTICTHYHHX ONeparliii;

— uudpoBe ynpasiiHHS yciMa eTaramMyd BUPOOHUIITBA;

— MOJIyJIBHICTB 1 MacIITabOBaHICTh, 110 JO3BOJISIE PO3LIMPIOBATH 200 3MIHIOBATH KOH(Irypalilo cuCTeMH;

— IHTeNIeKTyaJbHEe MPUNHHATTS pillleHb Ha 0a3i aHAII3y NaHUX Y pealbHOMY Yaci.

Tunosa ctpykrypa I'BC Bkitouae:

— Bepcraru 3 yncnosumM nporpamanm kepyBanusaM (UI1K):

Lle BHCOKOTOYHE OONAJHAHHS, 3MaTHE OOPOONATH pPI3HOMAHITHI MaTepianu 3a 3a3fajeriib 3aJaHiuMU
nporpamaMu. BoHM € OCHOBHMMH POOOYMMH BYy3JaMH, 110 BUKOHYIOTH OOpOOKy aeranied (TouiHHS, (pe3epyBaHHS,
CBEp/UTiHHA TOIIO). IXHs MporpaMoBaHicTh 103BOIAE MBUAKO 3MiHIOBATH TUIT 06pOOKH 63 (Gi3HIHOr0 BTPYYaHHS.

— Po6oTn30BaHi MaHITyIATOPH:

BuKOPHCTOBYIOTBCS IS IEPEMILIICHHS 3aTOTOBOK i TOTOBUX JETalell MiXK pi3HUMH poOounMHU 30HamMH. BoHn
MOXYTh BUKOHYBAaTH (DYHKIIi 3aBaHTaKCHHS/PO3BAHTA)KCHHS, CKJIQJaHH], MaKyBaHHSA TOIIO. 3aBaskd ImecTH (abo
OinpImie) cTymeHsM cBoO6oaAH, poOOTH30BaHI PyKH 3a0€3MeUyI0Th BUCOKY THYUYKICTh T4 TOYHICTh MaHIITyJISIiH.

— ABTOMaTH30BaHI CKJIaJallbHI Ta TPAHCIIOPTHI CUCTEMHU:
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Jlo HUX HaJeXaTh KOHBEEPH, PEIHCOBI TPAHCTIOPTHI IIaT(GOPMH, aBTOMATH30BaH1 CKJIAACHKI JIiTH, TiHIT momadi
Ta copryBaHHS. Lli cuctemn 3abe3nedyroTh Oe3MEpPEepBHICTh i CHHXPOHI3AIil0 BHPOOHHYOTO TOTOKY, MiHIMI3YIOUH
IIPOCTOi Ta BTPATHU Hacy.

— €1rHa cucTeMa yIpaBIliHHS Ta MOHITOPUHTY:

LentpamsauM enemMeHTOM € KoHTpojep (Hampukmazn, [IJIK — mporpamoBaHMi JIOTiYHHA KOHTpoiep abo
MPOMHUCIIOBAH KOMIT'IOTEp), SAKHH KOOPOMHYE BCi migcucTeMu. Yepes I0 IwIaThopMy OIEpaTOpH MAiOTh 3MOTY
3MIHIOBaTH BUPOOHMYI MIPOrpaMH, CTEKHUTH 32 CTAHOM OOJIaJHaHHS Ta pearyBaTd Ha Io3amTaTHi cutyauii. CucremMu
MOXYTb OyTH JIOKJIbHUMH a00 XMapHUMH, 3 MOXJIMBICTIO JUCTAHIIITHOTO AOCTYITY.

— Inrepdeiicu 360py it 00poOKM naHmX:

Jnst 3a0e3medyeHHs] 3BOPOTHOTO 3B 513Ky BHMKOPHCTOBYIOTHCS JaT4yMkH, ceHcopu, RFID-mitku, kamepu
MamuHHOTO 30py, loT-momyni. BoHM 103BOJSIIOTH BiJACTEXYBAaTH TeMIlepaTrypy, BiOpaliio, 3HOC IHCTPYMEHTY,
TIOJIOKEHHS JIeTael y npocTopi Tomo. Lle 3abe3neuye peansbHy caMOMIiarHOCTHKY CHCTEMH Ta JIa€ 3MOTY IPOBOJHUTH
MIPEeBEHTHBHE 00CITyToBYBaHHS [2-3].

Hy4ka BupobHuya cuctemal(lBC)

MHy4YKHA PobBoTuaoBaHWiA Cuctemmn
BUDOBHUYKMIA TeXHONOr IUHHA zabesnevyeHHA
moayne(FBM) konnekc(PTK) $yHKUIOHY BAHHA

v
MHy4Ka CHyuKa FHYYKWA
aBTOMaTH30BaHa aBTOMaTW30BaHa aBTOMAaTH30BA
niHiA AiNeHWLA HHIA Lex

Pucynok 1 — CtpykTypa rHy4KOi BAPOOHHUYOT CHCTEMHU

Knacudikamis rayukux BupoOHuunx cucreM (I'BC) € BaIMBAM €IEMEHTOM iX JOCIHIKCHHS, OCKUIBKA
JIO3BOJISIE CHCTEMAaTH3yBaTH PIZHOBUIM TAKMX CHUCTEM 3QJIEKHO BiJ PIBHS aBTOMAaTH3allii, THIY BHUTOTOBIOBaHOL
MPOAYKIIIT, a TAKOX CTPYKTypH yrpasiinas [2]. Takuit migxin 1ae 3MOry Kpaiie 3p0o3yMiTH (yHKITIOHAIEHI MOKITHBOCTI
I'BC, ouinuTH iX €(peKTHBHICTh y Pi3HUX YMOBaX BUPOOHHIITBA Ta MiIiOpaTH ONTHUMANBHI PIlIEHHS sl BIPOBAKCHHS
Ha I JITPHUEMCTBI.

OmHHEM 13 OCHOBHHX KpUTepiiB KiIacuQikalii € cTymiHb aBToMaTn3alii. 3a M napamerpoM I'BC moxinsrotbes
Ha HaliBaBTOMAaTH30BaHI Ta MOBHICTIO aBTOMAaTH30BaHi. HamiBaBTOMaTm3oBaHI cCHCTEMH NependavyaloTh YacTKOBE
3aly4eHHs JIIOAMHA B TPOIEC BHUPOOHMIITBA. Jleski TEXHOJNOTiYHI ab0 JOMOMDKHI omepailii BHKOHYIOTHCS
ABTOMATH30BaHUMH MNPUCTPOSIMM, TOII SIK IHII — 3aJMIIAIOThCS IMiJ KOHTpOJIeM orepartopa. Takuil miaxix yacto
BUKOPHCTOBYETHCS Ha IIEPEXiTHOMY €Tarli J0 MOBHOT aBTOMATH3allil, 8 TAKOXK Y BHUIIAJIKaX, KOJIH TIOBHA aBTOMATH3aLlis €
€KOHOMIYHO HeNouinbHOW. Hanpukian, y apiOHocepiiiHOMy BHpPOOHHITBI, i€ 3MiHa MPOAYKIIi BiOyBa€eThCs TOCUTH
YacTo, 3AIMIICHHS TIEBHOI THYYKOCTI y BUIJIS/I JIFOJICHKOTO BTPYYaHHs MOXKe OyTH OUTbII e(DEeKTHBHUM.

HaromicTb noBHicTio aBromMaTuzoBani [ BC opieHToBaHI Ha Oe3niepepBHE BUKOHAHHS BUPOOHUYMX LUKIIB Oe3
HEOOXITHOCTI ydJacTi JIOOUHHU. Y TaKUX CHCTEMax YCi eeMEHTH — Bil oOpoOKW mertaneil Mo iX TpaHCIOPTYBaHHS i
CKJIQIaHHS — TIPAIIOIOTh Y PEKMMI TIOBHOT aBTOMAaTH3aMii. YpaBiiHHs BiZ0OYBa€THCS 3a JOMIOMOTOI0 IIM(POBHUX CHUCTEM,
3 BukopuctaHHsiM [1JIK, mpoMHCIOBHX KOMIT'IOTEpiB, CEHCOPHUX MEpeX Ta MTY4YHOro iHTenekTy. [lomiOHI pimreHHS
0co0IIBO €PEKTHBHI AJIs CEPifHOT0 a00 MacoBOTO BUPOOHUIITBA, 1€ BUCOKA MIPOAYKTHBHICT Ta CTaOLIBHICTD MPOIIECIB
MAalOTh BHpIlIANbHE 3HAYCHHS [4].

JpyruMm BaXIMBUM KpHTepieM Kiacudikamii € THI TpOIyKIii, IO BUTOTOBIAETHCS B MEXaxX CHCTEMH.
OpuHUYHE BUPOOHMITBO Tependadae CTBOPEHHS iHANBIAyaTbHUX BUPOOIB, 4aCTO 3 BUCOKMM PiBHEM KacTomisamii abo
TeXHIYHOI cKiIamHocTi. Taki CHCTEMH 3aCTOCOBYIOTBCS Yy Taly3sdX, J€ Ba)JIMBa THYYKICTh 1 3JaTHICTh IIBHIKO
aJanTyBaTHUCS 10 HOBUX TEXHIYHUX BUMOT — HAIIPUKIIA[, Y aBia0yqyBaHHI 200 BUPOOHUIITBI JOCIITHHUX 3pa3KiB. Y IIbOMY
Bunanky I'BC no3Bossie 3a0e3mednTi BUCOKY TOYHICTh 1 KOHTPOJIb Ha KOXXHOMY €Talli BUTOTOBJICHHS, & MOXIIUBICTb
MepenporpaMmyBaHHs 00agHaHHS 3a0e3Meuye ONepaTUBHICTh Y IePexo/li Bif oHOTO BUpoOy 1o iHmoro [2].

JpibHocepiitHe BUPOOHUITBO 00’€JJHYy€ PUCH OJMHUYHOIO Ta CEPIHHOTO — BUTOTOBIISIOTHCS HEBEJIMKI MapTii
OJTHAKOBOI MpPOAYKILii, aje 3 JacTor 3MiHOIO 3aMoBieHb. [ BC y TakoMy KOHTEKCTi Jjae€ 3MOTy JIErKO 3/iHCHIOBaTH
MepeHAIAr0JUKEHHST BUPOOHUYUX MPOLECiB, BUKOPUCTOBYIOUH €AMHY IulaTopMy st 0OpOOKHM LIMPOKOTO CIEKTpa
BUPOOIB.

VY cepiiinomy BupoOHuLTBI ' BC 103BOIIsI€ 320€311€UNTH MacOBHI BUITYCK CTaHIApPTHUX BUPOOIB i3 MepioJuIHIM
OHOBJICHHSIM Mojienieil un KoH(irypariid. CucreMHu Takoro TUIy MaiOTh IIepeBary y CTaOiIbHOCTI BHPOOHHIITBA,
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BOJHOYAC 3AJIUIIAIOYN MOXKIMBICTH JUIi THYYKOTO HAJIAINITYBAaHHS IPOLECIB 3aBASKA BHKOPHCTAHHIO MPOTPaMHOTO
3a0e3mneueHHs, 3MiHHUX MOAYJIIB Ta aBTOMAaTHYHUX JIiHIH.

[le omHUM BaXKITUBUM KpHUTEpieM Kiacu(ikaiii € TUI yIpaBIIiHHS, SKUH BUKOPUCTOBYETHCS B MEXKaX THYYKO1
BUPOOHNYOI cucTeMH. ICHYIOTh TpU OCHOBHI THITH: IICHTPAIi30BaHi, IEICHTPAJIi30BaHi Ta TiOpHIHi.

LentparnizoBaHi cuctemMu nepeadavaioTs HASIBHICTh €IUHOTO IICHTPY YIIPABIIHHA, Yepe3 KU KOOPAUHYIOTHCS
BCi BHpOOHMYI mporecn. Takuit minxin 3a0e3nedye BUCOKUI PiBEHb KOHTPOIIO, IIPOCTOTY B YIPABIiHHI Ta Y3TOHKEHY
B32€EMOJIII0 MK yciMa KomroHeHTamu. [IpoTe BiH Ma€ 1 CBOT HEHOJIIKM — 30KpeMa, 3aJICKHICTh BiJl €IMHOTO KEPIBHOTO
By3na. Y pasi Horo BUXOJy 3 Jialy BCS CHCTeMa MOXKE BTPATHTH Tpane3faTHicTh abo 3ymuHuTHcsA. OKpiM TOTO,
LEHTPaJIi30BaHi PIlIEHHS YacTO BUMararoTh CKJIAQJHOTO MPOrPaMHOro 3a0e3ledeHHs sl iHTerpanii BeJIMKol KilbKOCTI
(yHKILIHN B OHY CHCTEMY.

JleueHTpanizoBaHi cHCTeMHU MOOYyJOBaHI Ha NPUHIMII aBTOHOMHOTO ()YHKIIOHYBAaHHS OKPEMHX MOYJIB.
Kosxen Moxyns — 00poOHMI, TPaHCIIOPTHUI, a00 KepyIounili — Ma€ BIACHUI KOHTPOJIEp, KU 3a0e3neuye BUKOHAHHS
3aBJaHb Ha JOKAJILHOMY piBHI. Taka CTpyKTypa 103BOJISIE 3MCHIINTH HABAHTAXXCHHS HA IIEHTPAIIbHY CHCTEMY, ITiIBUIIYE
BiIMOBOCTIHKICTh 1 TOJETIIye MacIITa0yBaHHS BHpOOHHMNTBA. Hemonikom Moxke OyTH CKIagHICTh y CHHXPOHIi3amii
POOOTH MiXK MOAYIISIMH, OCOOJIMBO TIPH BENUKIH KITBKOCTI OHOYACHO IiI0OYNX €JIEMEHTIB.

lOpungHi CcHcTeMH TOEIHYIOTh EJIEMEHTH MEHTPATi30BAaHOTO VIIPABIIHHSA 3 JIOKAJIFHAMH aBTOHOMHHIMH
omokamu. Lle mo3Boisie mocsarTH OajmaHCy MiK KOHTpoJiieM, ¢(eKTHBHICTIO Ta THYUKIiCTIO. Hampukmaxa, meHTpaibsHa
crcTeMa MOXKE BIANOBIZATH 3a 3araJbHE IUTAHYBAaHHSA | MOHITOPHHT, TOJl SIK JIOKaJbHI KOHTPOJICpH 3a0e3MeUyIOTh
ABTOHOMHEC BHKOHAaHHS croelm(ivyHUX 3aBJaHb Ha OKpeMuX eramax. [lomiOHa CTpykTypa 3a0e3medye BHCOKY
aJIaliTUBHICTh IO 3MiH Y BUPOOHMYMX YMOBaX, aje BOAHOYAC BHMAarae€ peTejbHOI'0 NMPOEKTYBAaHHsS M HallaroKeHHs
KaHaJIB 3B 53Ky, @ TAKOX €()eKTHBHOTO yNpaBiiHHs iHQopMaLiiiHuMK noTokamu [4].

VY pesynbTaTi, MOJAUT THYYKHX BHPOOHHYUX CHUCTEM 3a CTYIICHEM aBTOMATH3allii, TUIIOM MPOAYKIII Ta THIOM
YIpaBJIiHHS JIa€ 3MOT'Y HE JIMIIE Kpallle 3p03yMiTH 0COOJIMBOCTI iX (DYHKIIOHYBaHHS, a i BUOpaTH HalOUIbII e(heKTHUBHY
KOH(QIrypaio il KOHKPETHIX YMOB 3aCTOCYBaHHS. BpaxyBaHHS nHX Kiacu(ikaiiHIX 03HAK € KIIOYOBUM €TaIlloM y
Ipoueci NPOEKTYBaHHS, BIPOBAPKCHHS Ta IMOJANbIIOI ONTHMIi3amii THYYKMX BHPOOHHYHMX CHCTEM Ha CyYacHHX
MiATIPHEMCTBAX.

I'nyuxi BupoOHm4i cucremu (I'BC) € KIFO4OBMM KOMIIOHEHTOM Cy4YacHOTO IIPOMHCIIOBOTO CEpPEIOBHINA,
0COOIIIBO B YMOBaX CTPIMKOTO PO3BHTKY TEXHOJIOTIH Ta 3pOCTaHHS BHMOT JIO 1HAWBimyamizamii npoxykmii. OmHi€ero 3
OCHOBHHX TI€peBar TaKHMX CHCTEM € iXHS BHCOKa THYYKICTh Ta aJanTHBHICTh. lle 03Havae, mo miampueMcTBa, SKi
BrpoBaKyloTh ['BC, 31aTHi mWBUAKO mepeOynoByBaTH BUPOOHMYI MPOLECH 3aJISKHO BiJl 3MiH Y THI HPOAYKIIl abo
o0csirax 3aMOBJICHb, HE BTpayarouu mpu npomy epextuBHocTi. [BC nae 3Mory Jierko mepekirovaThucs MK pi3HUMH
BUJIaMH BHPOOIB 0e3 moTpedu y TpUBaIii mepeHaiaaii oOjaJHaHHS, 0 OCOOJIMBO BaXKIMBO JUIS MIANPUEMCTB, IO
NPaIOIOTh Y PeKUMI IpiOHOCepiitHOro abo iHIMBITyanbHOTO BUPOOHUIITBA.

OKpiM HYYKOCTI, 1ll¢ OJIHIE€I0 BaXKIIMBOIO MIEPEBAr0OI0 € ONTHUMI3allisl BAPOOHUYMX BUTPAT. 3aBASKH BUCOKOMY
PIBHIO aBTOMAaTH3allii 3MEHIY€EThCs IOTPeda B JIFOJICHKUX Pecypcax, 3HWKYEThCS HMOBIPHICTh MOMUJIIOK, OB’ SI3aHUX 3
JFOJICBKMM (haKTOPOM, 1 MiJIBUIIYETHCS 3arajibHa CTAOUIBHICTH Iponecy [5]. 3MeHIIEHHS BUTPAT CTOCYETHCS TAKOX
pPECYpCHOTO CHOXKMBAaHHS, Yacy LMKIYy BHIOTOBJIIEHHS NPOJYKILii Ta BapTOCTI TEXHIYHOTO O0OCIyroByBaHHS.
ABTOMaTH30BaHE YIPAaBIiHHS MPOLECAMH JIO3BOJISIE 3HU3UTH OOCST BIIXOIB, MiABUIINTH €()EKTUBHICTh BUKOPUCTAHHS
MaTepialliB Ta eHeprii, a TaKoK Kparie KOHTPOIIIOBATH AKICTh Ha KOXKHOMY €Tarli BUPOOHUIITBA.

1Ie omHi€rO BarOMOIO IEepeBaroko € 3a0e3meueHHst BUCOKOT TOYHOCTI 0OpOOKH Ta CTaOLIBHOCTI IKOCTI IPOIYKIIii.
3a I0MOMOT0F0 YKCIIOBOTO MPOrPAMHOT0 KEPYBaHHsI, pOOOTH30BAHUX CHCTEM 1 BOYIOBAHUX CEHCOPIB JIOCITAETHCS TOUHE
JIOTPUMAHHSI TEXHOJIOTTYHUX TApaMEeTPiB, 110 OCOOIUBO aKTYaIbHO VIS Taly3ei i3 MiABUICHUMU BUMOTAMH 10 SIKOCTI —
TaKUX K MEIHULMHA, eIeKTPOHIKa Y aBiabyayBaHHs. ABTOMAaTH30BaHiI CUCTEMH JO3BOJISIIOTH 3MEHIINTH Bapiaiii Mix
HapTisIMU MPOAYKIii Ta 3a0€3MeYnTH CyBOpE TOTPUMAHHS TEXHIYHMX YMOB.

Yac Ha mepeHajaJKy Ta 3amyck HOBHX BHpOOHMuMX nporpam y I'BC 3Ha4HO CKOpOUYYETHCS HOPIBHSIHO 3
TPaAMUIHHUMH cHCTeMaMu. 3aBASKH MPOTPaMOBAHOCTI YCTAaTKYBaHHs, ONEPaTOp MOXKE IMIBUAKO 3MIHHTH HapaMeTpH
BUPOOHHYOTO MpoIecy ad0 3aBaHTaXUTH HOBY KOHQirypamito 3 nugpposoro iHTepdeiicy 0e3 motpedu y dizuanomy
BTpy4aHHi. Lle 3a0e3nedye He TITBKH €KOHOMIIO Yacy, a ¥ MiJBUINEHY ONEPaTHBHICTH IiAMPUEMCTBA B pearyBaHHI Ha
3aIUTH PUHKY.

Bapro takox Bim3HaumTH iHTerpamnito I'BC 3 mudpoBuMM TeXHONOTISMH, TaKUMHU SK IUGPOBI ABIHHHKH,
inrepHeT peueit (10T), mTy4dHMH iHTENEKT, MAIIMHHE HABYaHHS Ta XMapHi cepBicH. L{e 103BoJIsIe CTBOPIOBATH PO3yMHI
BUPOOHMYI CEpesIOBHUINA, Y SIKUX IPOLIECH CaMOCTIHO aHai3yIOThCS, ONTHMI3YIOTECS M aIalTyIOThCS Y pealbHOMY Yaci
[5]. Hampuknan, nudpoBi ABIHHUKE AalOTh 3MOTY 3MOJENIOBATH BHPOOHWYY JiHIIO y BIipTyaJbHOMY CEpEIOBHIII,
MPOTECTYBATH Pi3HI CIIEHapii Ta HANTAITYBaHHS 0 iX BIPOBAPKEHHS y peanbHiil cuctemi. [HTepHeT pedeii 3a6e3neuye
MOCTiTHUI MOHITOPHHT ITapaMeTpiB 00IaJHAHHS, 3YUTYBaHHS JAaHUX PO HABAaHTa)KEHHSI, 3HOC 00 CTaH HaBKOJIHUIITHBOTO
CEepe0BHINa, IO JO3BOJISIE 3/TIHCHIOBATH CBOEYACHE TEXHIYHE 00CITyTOBYBaHHS Ta 3al00ITaTH aBapisiM.

[IpoTe, monpwu YHCICHHI MepeBard, THyYKi BUPOOHUUYI CHCTEMHM MAalOTh i HU3KY HEIOJIKIB Ta BUKJIHKIB, SKi
HeoOXiTHO BpaxoOBYBaTH IpH ix BmpoBakeHHI [2-3]. OnHi€r0 3 OCHOBHUX NPOOJIEM € BHCOKA BapTiCTh MOYATKOBUX
iHBeCTHLiH. BcTaHOBIIGHHST aBTOMAaTH30BaHOTO 00JIaIHAHHS, IPOIPAMHOTO 3a0€3MeUeHH s, MepeKeBol iHPpacTpyKTypH
Ta cucteM Oe3nekn mnoTpedye 3Ha4HMX (iHaHCOBMX BHTpar. Lle Moxke cratm Oap’epoM Aisl MaIMX 1 CepeaHix
HiAPUEMCTB, SIKi HE MAIOTh JOCTATHIX (JiHAHCOBUX pE3EPBIiB.

IMpoekryBanus Ta BrpoBapkeHHs ['BC € ckiagHuM iHXEHepHMM 3aBAaHHAM. HeoOXimHICTh BpaxyBaHHS
IIMPOKOTO CIEKTPY TEXHIYHUX ACIEKTIB — Bij BUOOpY 0OJIaHAHHS 10 PO3POOKH aJrOPUTMIB KepyBaHHSA — IOTpPeOye
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y4acTi BHCOKOKBaJTi(hikOBaHHUX CHemianmicTiB. Taki cucteMu MaroTh OyTH He Jinie (GyHKITIOHATPHUMH, a i CTabiIbHUMH,
Oe3MeYHNMH Ta MacIITaOOBaHUMU, 1110 JIOAA€ CKIAHOCTI Ha eTari po3poOKH.

[HmM BuxiMKoM € motpeba B 1obpe po3suHeHil IT-inppacTpykTypi. [BC renepye 3uaqni 00caru qaHuX, AKi
HeoOXimHO 30epiratu, oOpoOmaTh i aHamizyBatu [4]. lle BHIMarae BHKOPHUCTAHHS CEPBEPIB, MEPEKEBUX pillICHB,
CIeMiai30BaHOTO MPOrPaMHOTO 3a0€3IeUYCHHs, a TaKOXK 3aXO0JiB i3 KibepOesnekn A 3aXHUCTy JaHUX Ta yIPaBIiHHIL
JOCTYIIOM.

Kpim Toro, y pasi BUKOpHCTaHHs 3acTapiioro abo HECyMiCHOTO OOJia[[HAHHS MOXKYTh BHHUKATH TPYAHOLII 3
MmacmraboBaHicTio cucteMd. OHOBJIGHHS OJHOTO MOAYJISL HE 3aBXKIU Y3TOMKYETHCS 3 PEIITO0 iH(pacTpyKTypH,
0CO0JIMBO SIKIIO BUKOPUCTOBYETHCS 00JIaJHAHHS BiJ] pI3HUX BUPOOHUKIB a00 IporpamHe 3a0e3NeyeHHs 3 HeCyMiCHUMU
npoTtokosiamH. Lle cTBOpIo€e 101aTKOBI TPYAHOII Y MiATPUMII CUCTEMH B aKTyaJbHOMY CTaHi.

TakuM YMHOM, THYYKi BHUPOOHMYI CHCTEMH € IOTYKHMM IHCTPYMEHTOM JUIsi MOJepHi3auii BHPOOHHUIITBA,
MIBUILEHHST HOro e(eKTUBHOCTI, SKOCTI Ta aganTHBHOCTI 70 3MiH. [Ipore ycmimue BnpoBamkenHss ' BC morpebye
CepHO3HOTO MiAXO0Ty A0 IUTAHYBAHHS, HASBHOCTI TEXHIYHHX 1 KaJIPOBHUX PECYPCiB, a TAKOXK CTPATETiYHOTO OadeHH 00
PO3BHTKY I IIPUEMCTBA Y IUPPOBY ETIOXY.

BUCHOBKMU. I'nyuki Bupobuandi cuctemu (I'BC) € BaXJIMBUM KOMIOHEHTOM CY9acHOTO aBTOMAaTH30BAaHOTO
BUPOOHUITBA, SIKHA 3a0e31edye BUCOKY aIallTHBHICTh, €(PEKTHBHICTh Ta YHIBEpCANbHICTh BUpOOHNUNX mporeciB. ' BC
JO3BOJISIIOTH LIBUJAKO pearyBaTH Ha 3MiHM B HOIHTI, CKOPOYYBaTH 4ac Ha NEepeHalagKy oONaJHaHHS, ONTUMI3yBaTH
BUTpPATH Ta MOKPAILYBATH SIKiCTh IPOIYKIIl.

Po3rmnsinyTa knacudikaiis THyYKHX BUPOOHMYHMX CHUCTEM — 3a CTYIEHEM aBTOMAaTH3allii, TUIIOM MpPOIYKLIl Ta
TUIIOM YTPABJIiHHS — JIO3BOJISIE TIHMOIIE 3pO3yMITH TXHIO BHYTPIIIHIO OpraHizamito, (yHKIiOHaNBHI 0COONMBOCTI Ta
ctepu 3acTocyBaHHs. Bu3HayeHi MepeBaru BUKOPUCTAHHS TAKUX CUCTEM ITIKPECIIIOIOTh IXHIO AOIUIBHICTh Y KOHTEKCTI
Iayctpii 4.0 Ta uudposoi Tpanchopmalii MPOMHCIOBOCTI.

IMomnpu oueBuaHI nepesary, BupoBakeHHs ' BC cynpoBo/Ky€eThCs IEBHUMH BHKIMKAMH, 30KpEMa BHCOKOIO
BapTICTIO peaii3allii, CKJIaIHICTIO MPOCKTYBAaHHI Ta HEOOXITHICTIO B KBaliikoBaHOMY mepcoHaii. [Ipore momambmmi
TOCTIKCHHST ¥ PO3BUTOK TEXHOJIOTIH BIIKPHBAIOTH HOBI MOJIMBOCTI JJIS ONTHUMI3aIlii Ta MacmTaOyBaHHS THYYKHX
BUPOOHMYHX CHCTEM SIK Y IPOMHUCIOBOMY, TaK i B OCBITHBO-IOCTITHULIEKOMY CEPEIOBHIII.
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JIOJIATOK B

Koz ronosnoi ¢popmu «MyForm.h» Visual Studio

#pragma comment(lib,"user32.lib")
#pragma comment(lib,"gdi32.1ib")
#pragma comment(lib,"glu32.1ib")
#pragma comment(lib,"opengl32.1ib")

#include <windows.h>

#include <GL/gl.h>

#include <GL/glu.h>

#include <cmath>

#include "MachineQuantityDialog.h"
#include "SettingsForm.h"

int hspos = 50, vspos = 50;

int doorPhase = 0;

int pauseCounter = 0;

int spindlePhase = 0;

int clawsPhase = 0;

int currentCranePosition = 0;

int recordKeyPressCount = 0;

int clawPauseCounter = 0;

int nextMachinePositionIndex = 0;
int numberOfMachinesToDisplay = 0;
int playbackIndex = 0;

int finishedPartsCount = 0;

float zoom = 5.0f;
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float door scale = 0.0f;
float Rotation = 0;

float spindleAngle = 0.0f;
float spindleRadius = 0.3f;
float dropDistance = 0.3f;
float crane TargetZ = -2.0f;
float clawsTargetY = 0.0f;
float ropeLength = 0.0f;

bool doorAnimationActive = false;
bool spindleAnimationActive = false;
bool craneMoving = false;

bool clawsMoving = false;

bool objectAttached = false;

bool shouldReleaseObject = false;
bool triedToAttach = false;

bool isRecording = false;

bool isPlaying = false;

bool cranePillarMoving = false;

bool isStanok1Selected = true;

GLfloat cranePillar TargetX = 0.0f;

GLfloat object Pos[]= { 0.0f, 1.35f, -7.0f };

GLfloat crane Translate[] = { 0.0f, 0.0f, -7.0f };
GLfloat crane pillar Translate[] = { 0.0f, 0.0f, 0.0f };
GLfloat claws Translate[] = { 0.0f, 0.0f, -7.0f };
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GLfloat spindle Translate[] = { -0.75f, 2.1f, 0.0f };
GLfloat crossbar Translate[] = { -0.75f, 2.4f, 0.0f };
GLfloat pillar Translate[] = { -0.75f, 2.0f, 0.0f };

GLfloat cubeColor[] = { 1.0f, 0.0f, 0.0f, 0.5 };

GLuint floorTexturelD;

const GLfloat OPERATING X TARGET = 0.0f;
const GLfloat INITIAL SPINDLE Y =2.1f;
const GLfloat INITIAL CROSSBAR Y =2.4f;
const GLfloat INITIAL PILLAR Y = 2.0f;
const GLfloat REST X TARGET =-0.75f;
const int CHECKERBOARD _SIZE = 256;

const int TILE PIXEL SIZE =3§;

GLubyte
checkerboardlmage[ CHECKERBOARD SIZE]J[CHECKERBOARD SIZE][3];
public ref class Machinelnstance {
public:
GLfloat x;
GLfloat y;
GLfloat z;
bool isStanok1;
float rotation;
float door_scale;
bool isDoorAnimationActive;
int doorPhase;

int pauseCounter;
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array<GLfloat>" spindle Translate;
array<GLfloat>" crossbar Translate;
array<GLfloat>" pillar_Translate;
bool spindleAnimationActive;

int spindlePhase;

float spindleAngle;

float spindleRadius;

float dropDistance;

float OPERATING X TARGET;
float REST X TARGET =-0.75f;
float INITIAL SPINDLE Y =2.1;
float INITIAL CROSSBAR Y =24;
float INITIAL PILLAR Y =2.0f;

array<GLfloat>" cubeColor;

Machinelnstance(GLfloat initialX, GLfloat initialY, GLfloat initialZ, bool

stanokType)
: X(initialX), y(initialY), z(initialZ), isStanok 1 (stanok Type),
isDoorAnimationActive(false), doorPhase(0), door scale(0.0f),
pauseCounter(0),

spindleAnimationActive(false), spindlePhase(0), spindleAngle(0.0f)

spindleRadius = 0.3f;
dropDistance = 0.3f;

spindle Translate = gcnew array<GLfloat>(3) { REST X TARGET,
INITIAL _SPINDLE Y, 0.0f };
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crossbar Translate = gcnew array<GLfloat>(3) { REST X TARGET,
INITIAL CROSSBAR Y, 0.0f };

pillar Translate = gcnew array<GLfloat>(3) { REST X TARGET,
INITIAL PILLAR Y, 0.0f };

cubeColor = gecnew array<GLfloat>(4) { 1.0f, 0.0f, 0.0f, 0.5f };

namespace DD {
using namespace System;
using namespace System::ComponentModel;
using namespace System::Collections;
using namespace System::Windows::Forms;
using namespace System::Data;
using namespace System::Drawing;
using namespace System::Collections::Generic;
using namespace std;
public ref class MyForm : public System::Windows::Forms::Form
{
public:
MyForm(void)
{
InitializeComponent();
InitializeOpenGL();
renderTimer->Start();
this->KeyPreview = true;
InitializeFloorTexture();

placedMachines = gcnew List<Machinelnstance”>();



protected:
~MyForm()
{

if (components)

{

delete components;

}

private:
float pauseLimit = 1000;
float door scale change = 0.01f;
float move speed = 0.05f;
int machinel Stability = 50;
int machinelResource = 50;
int machine2Stability = 50;
int machine2Resource = 50;
array<Tuple<GLfloat, GLfloat, GLfloat>">" predefinedPositions;
HDC hdc;
HGLRC hglrc;
Timer” renderTimer;
Timer” countTimer;
Timer” doorTimer;
Timer” spindleTimer;
Timer” craneTimer;
Timer” clawsTimer;
Timer” cranePillarTimer;
VScrollBar” vScrollBarl;
HScrollBar” hScrollBarl;

System::ComponentModel::Container" components;
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System::Collections::Generic::List<String">" recordedActions = gcnew
System::Collections::Generic::List<String”>();
System::DateTime lastPlayback Time;
List<Machinelnstance”>" placedMachines;
System::Windows::Forms::Button” btnDeleteLast;
System::Windows::Forms::Button”™ btnDeleteAll;
System::Windows::Forms::Button” btnDeleteCount;
System::Windows::Forms::Button” btnListCommands;
System::Windows::Forms::Button” btnAddStanok;
System::Windows::Forms::Button” settingsButton Click;
#pragma region Windows Form Designer generated code
void InitializeComponent(void)
{
predefinedPositions = gcnew  array<Tuple<GLfloat, GLfloat,
GLfloat>">{
Tuple::Create(0.0f, 0.0f, -2.0f), // ITo3wuis 0
Tuple::Create(0.0f, 0.0f, 3.0f), // [To3zumis 1

Tuple::Create(4.0f, 0.0f, -2.0f), // [To3wuris 2
Tuple::Create(4.0f, 0.0f, 3.0f), // [lo3umis 3
Tuple::Create(4.0f, 0.0f, -7.0f), // [Tlo3uis 4
Tuple::Create(4.0f, 0.0f, 7.0f), // Ilo3umis 5

Tuple::Create(-4.0f, 0.0f, -2.0f), // [To3wurtis 6
Tuple::Create(-4.0f, 0.0f, 3.0f), // [1o3urtis 7
Tuple::Create(-4.0f, 0.0f, -7.01), // [To3wuris 8
Tuple::Create(-4.0f, 0.0f, 7.0f) // ITo3wuris 9
3
this-=>vScrollBarl = (gcnew System::Windows::Forms::VScrollBar());
this->hScrollBarl = (gcnew System::Windows::Forms::HScrollBar());
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this->SuspendLayout();

this->vScrollBar1->Location = System::Drawing::Point(10, 21);

this->vScrollBar1->Name = L"vScrollBarl";

this->vScrollBar1->Size = System::Drawing::Size(20, 570);

this->vScrollBar1->Tablndex = 0;

this->vScrollBar1->Value = 50;

this->vScrollBar1->Scroll += gcnew
System::Windows::Forms::ScrollEventHandler(this, &MyForm::vScrollBar1 Scroll);

this->hScrollBar1->Location = System::Drawing::Point(47, 10);

this->hScrollBar1->Name = L"hScrollBar1";

this->hScrollBar1->Size = System::Drawing::Size(1196, 22);

this->hScrollBar1->Tablndex = 1;

this->hScrollBar1->Value = 50;

this->hScrollBar1->Scroll += gcnew
System::Windows::Forms::ScrollEventHandler(this, &MyForm::hScrollBar1 _Scroll);

this->AutoScaleDimensions = System::Drawing::SizeF(8, 16);

this->AutoScaleMode =
System::Windows::Forms:: AutoScaleMode::Font;

this->ClientSize = System::Drawing::Size(1252, 600);

this->Controls->Add(this->hScrollBar1);

this->Controls->Add(this->vScrollBar1);

this->Name = L"MyForm";

this->Text = L"Simulation";

this->FormClosing += genew
System::Windows::Forms::FormClosingEventHandler(this,
&MyForm::MyForm_Closing);

this->Load += genew System::EventHandler(this,
&MyForm::MyForm_ Load);

this->Resize += genew System::EventHandler(this,

&MyForm::MyForm_Resize);
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this->KeyDown += gcnew KeyEventHandler(this,
&MyForm::MyForm_KeyDown);
this-=>MouseWheel += gcnew MouseEventHandler(this,

&MyForm::MyForm MouseWheel);
this->btnDeleteLast = (gcnew System::Windows::Forms::Button());
this->btnDeleteAll = (gcnew System::Windows::Forms::Button());
this->btnDeleteCount = gcnew System:: Windows::Forms::Button();
this->btnListCommands = gcnew System::Windows::Forms::Button();
this->btnAddStanok = gcnew System::Windows::Forms::Button();
this->settingsButton Click = genew
System::Windows::Forms::Button();
//
// btnDeleteLast
//
this->btnDeleteLast->Location = System::Drawing::Point(40, 90);
this->btnDeleteLast->Name = L"btnDeleteLast";
this->btnDeleteLast->Size = System::Drawing::Size(150, 50);
this->btnDeleteLast->Text = L"Buganutu ocranHiii Bepcrar'";
this->btnDeleteLast->UseVisual StyleBackColor = true;
this->btnDeleteLast->Click += gcnew System::EventHandler(this,
&MyForm::btnDeleteLast Click);
//
// btnDeleteAll
//
this->btnDelete All->Location = System::Drawing::Point(40, 140);
this->btnDelete All->Name = L"btnDeleteAll";
this->btnDelete All->Size = System::Drawing::Size(150, 50);
this->btnDeleteAll->Text = L"Bunanutu Bci Bepctaru';

this->btnDelete All->UseVisualStyleBackColor = true;
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this->btnDeleteAll->Click += gcnew System::EventHandler(this,

&MyForm::btnDeleteAll Click);

this->btnDeleteCount->Location = System::Drawing::Point(40, 190);
this->btnDeleteCount->Name = L"btnDeleteCount";
this->btnDeleteCount->Size = System::Drawing::Size(150, 50);
this->btnDeleteCount->Text = L"O4nCcTHTH CIIHCOK TOTOBHUX AeTajieil";
this->btnDeleteCount->UseVisualStyleBackColor = true;
this->btnDeleteCount->Click += gcnew System::EventHandler(this,

&MyForm::btnDeleteCount_Click);

this->btnListCommands->Location = System::Drawing::Point(40, 240);
this->btnListCommands->Name = L"btnListCommands";
this->btnListCommands->Size = System::Drawing::Size(150, 50);
this->btnListCommands->Text = L"Cnucok kepyrounx koMaun'";
this->btnListCommands->UseVisualStyleBackColor = true;

this->btnListCommands->Click += gcnew System::EventHandler(this,

&MyForm::btnListCommands_Click);

290);

this->settingsButton Click->Location = System::Drawing::Point(40,

this->settingsButton_Click->Name = L"settingsButton Click";
this->settingsButton Click->Size = System::Drawing::Size(150, 50);
this->settingsButton_Click->Text = L"HanamryBanHus Bepcrarip";
this->settingsButton_Click->UseVisualStyleBackColor = true;

this->settingsButton Click->Click += gcnew

System::EventHandler(this, &MyForm::btnSettingsButton Click);
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this->btnAddStanok->Location = System::Drawing::Point(40, 40);
this->btnAddStanok->Name = L"btnAddStanok";
this->btnAddStanok->Size = System::Drawing::Size(150, 50);
this->btnAddStanok->Text = L"{logatu Bepcrar",;
this->btnAddStanok->UseVisualStyleBackColor = true;
this-=>btnAddStanok->Click += gcnew System::EventHandler(this,

&MyForm::btnAddStanok Click);

// 1onaiTe KHOTIKH 110 hopMU

this->Controls->Add(this->btnDeleteLast);

this->Controls->Add(this->btnDeleteAll);

this->Controls->Add(this->btnDeleteCount);

this->Controls->Add(this->btnListCommands);

this->Controls->Add(this->btnAddStanok);

this->Controls->Add(this->settingsButton Click);

doorTimer = gcnew System::Windows::Forms::Timer();

doorTimer->Interval = 10;

doorTimer->Tick += gcnew System::EventHandler(this,
&MyForm::DoorTimer Tick);

spindleTimer = gcnew System::Windows::Forms::Timer();

spindleTimer->Interval = 5;

spindleTimer->Tick += gcnew System::EventHandler(this,
&MyForm::SpindleTimer_Tick);

craneTimer = gcnew System::Windows::Forms::Timer();

craneTimer->Interval = 10;

craneTimer->Tick += genew System::EventHandler(this,
&MyForm::CraneTimer_ Tick);

clawsTimer = gcnew System::Windows::Forms::Timer();

clawsTimer->Interval = 10;
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clawsTimer->Tick += gcnew System::EventHandler(this,
&MyForm::ClawsTimer_Tick);

countTimer = gcnew System::Windows::Forms:: Timer();

countTimer->Interval = 2500;

countTimer->Tick += gcnew System::EventHandler(this,
&MyForm::playbackTimer Tick);

cranePillarTimer = gcnew System::Windows::Forms:: Timer();

cranePillarTimer->Interval = 20;

cranePillarTimer->Tick +=  gcnew  System::EventHandler(this,

&MyForm::cranePillarTimer Tick);

this->ResumeLayout(false);
this->PerformLayout();

b

void InitializeOpenGL() {
hdc = GetDC((HWND)this->Handle. ToPointer());
PIXELFORMATDESCRIPTOR pfd;
ZeroMemory(&pfd, sizeof(pfd));
pfd.nSize = sizeof(pfd);
pfd.nVersion = 1;
pfd.dwFlags = PFD DRAW TO WINDOW

PFD SUPPORT OPENGL | PFD DOUBLEBUFFER;

pfd.iPixelType = PFD TYPE RGBA;
pfd.cColorBits = 32;
pfd.cDepthBits = 24;
pfd.iLayerType = PFD MAIN PLANE;

int pixelFormat = ChoosePixelFormat(hdc, &pfd);
SetPixelFormat(hdc, pixelFormat, &pfd);
hglrc = wglCreateContext(hdc);
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wglMakeCurrent(hdc, hglrc);

glEnable(GL DEPTH_TEST);

glClearDepth(1.01);

glShadeModel(GL_SMOOTH);

glCullFace(GL_BACK);

renderTimer = gcnew Timer();

renderTimer->Interval = 1;

renderTimer->Tick += gcnew EventHandler(this,
&MyForm::RenderScene);

renderTimer->Start();

glEnable(GL LIGHTING);

glEnable(GL LIGHTO);

glEnable(GL_COLOR_MATERIAL);

glColorMaterial( GL_FRONT, GL_AMBIENT AND_ DIFFUSE);

GLfloat global Ambient[] = { 0.1f, 0.1f, 0.1f, 1.0f };
glLightModelfv(GL LIGHT MODEL AMBIENT, global Ambient);

GLfloat lightAmbient[] = { 0.2f, 0.2f, 0.2f, 1.0f };
GLfloat lightDiffuse[] = { 0.8f, 0.8f, 0.8f, 1.0f };

GLfloat lightSpecular[] = { 1.0f, 1.0f, 1.0f, 1.0f };
GLfloat lightPosition[] = { 5.0f, 5.0f, 5.0f, 1.0f };

glLightfv(GL_LIGHTO0, GL_AMBIENT, lightAmbient);
gllLightfv(GL _LIGHTO, GL_DIFFUSE, lightDiffuse);
glLightfv(GL_LIGHTO, GL_SPECULAR, lightSpecular);
glLightfv(GL LIGHTO0, GL_POSITION, lightPosition);

GLfloat materialSpecular[] = { 0.8f, 0.8f, 0.8f, 1.0f };
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GLfloat materialShininess[] = { 60.0f };
glMaterialfv(GL FRONT, GL SPECULAR, materialSpecular);
glMaterialfv(GL _FRONT, GL _SHININESS, materialShininess);

glEnable(GL NORMALIZE);

b

void SetupProjection(int width, int height)

{
if (height == 0) height = 1;
float aspect = (float)width / (float)height;
glViewport(0, 0, width, height);
giMatrixMode(GL PROJECTION);
glLoadldentity();
gluPerspective(60.0, aspect, 0.1, 50.0);
giMatrixMode(GL_MODELVIEW);
glLoadldentity();

b

void RenderScene(Object” sender, EventArgs” e) {
glClear(GL COLOR BUFFER BIT | GL DEPTH BUFFER BIT);
glLoadldentity();

float cameraX = (float)hspos / 5.0f - 5.0f;
float cameraY = (float)vspos / 5.0f - 5.0f;
gluLookAt(cameraX, cameray, zoom,
0.0, 0.0, 0.0,
0.0, 1.0, 0.0);
for each (Machinelnstance * machine in placedMachines) {
glPushMatrix();

glTranslatef(machine->x, machine->y, machine->z);
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if (machine->isStanok1) {
Rotation = machine->rotation;
door_scale = machine->door scale;
DrawBaseStanok();

b

else {
spindle Translate[0] = machine->spindle Translate[0];
spindle Translate[1] = machine->spindle Translate[1];

spindle Translate[2] = machine->spindle Translate[2];

crossbar Translate[0] = machine->crossbar Translate[0];
crossbar Translate[ 1] = machine->crossbar Translate[1];

crossbar Translate[2] = machine->crossbar Translate[2];

pillar Translate[0] = machine->pillar Translate[0];
pillar_Translate[1] = machine->pillar_Translate[1];

pillar_Translate[2] = machine->pillar_Translate[2];

DrawBaseStanok2();

glPopMatrix();

b

if (objectAttached) {
object Pos[0] = claws_Translate[0];
object Pos[1] =claws Translate[1] + 3.6f;
object Pos[2] = crane Translate[2];

}

else {
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object Pos[0] = crane pillar Translate[0];
b
object();
Crane();
Crane_claws();
Crane_cart();
Elements();
Cage();
Floor();
glFinish();
SwapBuffers(hdc);

void makeCheckerboard() {
for (inti=0; i < CHECKERBOARD SIZE; i++) {
for (int j = 0; ] < CHECKERBOARD SIZE; j++) {
GLubyte color = (((1 / TILE PIXEL SIZE) % 2) == ((j /
TILE PIXEL SIZE) % 2)) ? 255 : 0;

checkerboardImage[i][j][0] = color;
checkerboardImage[i][j][1] = color;
checkerboardImage[i][j][2] = color;

}

void InitializeFloorTexture() {
makeCheckerboard();
glGenTextures(1, &floorTexturelD);
glBindTexture(GL_TEXTURE 2D, floorTexturelD);
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glTexParameteri(GL TEXTURE 2D, GL TEXTURE WRAP S,
GL_REPEAT);

glTexParameteri(GL_TEXTURE 2D, GL TEXTURE WRAP T,
GL_REPEAT);

glTexParameteri(GL TEXTURE 2D, GL TEXTURE MAG FILTER,

GL_LINEAR);
glTexParameteri(GL_TEXTURE 2D, GL_TEXTURE MIN FILTER,

GL_LINEAR);

glTexImage2D(GL TEXTURE 2D, 0, GL RGB,
CHECKERBOARD SIZE, CHECKERBOARD SIZE, 0, GL RGB,
GL_UNSIGNED BYTE, checkerboardlmage);

gluBuild2DMipmaps(GL TEXTURE 2D, GL RGB,
CHECKERBOARD SIZE, CHECKERBOARD SIZE, GL RGB,
GL_UNSIGNED BYTE, checkerboardlmage);

}

Machinelnstance” FindMachineWithObject() {
float horizontalProximity Threshold = 1.5f;
float verticalProximity Threshold = 2.0f;
for each (Machinelnstance * machine in placedMachines) {
float dx = fabs(machine->x - object Pos[0]);
float dz = fabs(machine->z - object Pos[2]);
float dy = fabs(machine->y - object Pos[1]);
if (dx <  horizontalProximityThreshold && dz <
horizontalProximity Threshold) {
if (dy < verticalProximityThreshold) {

return machine;
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return nullptr;
b
Machinelnstance” FindMachineWithSpindleAnimation() {
for each (Machinelnstance * machine in placedMachines) {
if (!machine->isStanok1 && machine->spindleAnimationActive) {

return machine;

}

return nullptr;

void Cube(float size) {
float halfSize = size / 2.0f;

glBegin(GL_QUADS);

// Bepxus rpasb (Y+)

gINormal3£(0.0f, 1.0f, 0.0f); / Hopmainb 1151 BEpxHbOi IpaHi
glTexCoord2£(0.0f, 0.0f); glVertex3f(-halfSize, halfSize, -halfSize);
glTexCoord2{(1.0f, 0.0f); glVertex3f(halfSize, halfSize, -halfSize);
glTexCoord21(1.0f, 1.0f); glVertex3f(halfSize, halfSize, halfSize);
glTexCoord2£(0.0f, 1.0f); glVertex3f(-halfSize, halfSize, halfSize);

// Huxnst rpansb (Y-)

gINormal3£(0.0f, -1.0f, 0.0f); / Hopmasns 1151 HUKHBOI rpaHi
glTexCoord2£(0.0f, 0.0f); glVertex3f(-halfSize, -halfSize, -halfSize);
glTexCoord21(1.0f, 0.0f); glVertex3f(halfSize, -halfSize, -halfSize);
glTexCoord2{(1.0f, 1.0f); glVertex3f(halfSize, -halfSize, halfSize);
glTexCoord2£(0.0f, 1.0f); glVertex3f(-halfSize, -halfSize, halfSize);
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// Tlepennst rpanb (Z+)
gINormal3f(0.0f, 0.0f, 1.0f); / Hopmaib mis mepenuboi rpaHi
glTexCoord2£(0.0f, 0.0f); glVertex3f(-halfSize, -halfSize, halfSize);
glTexCoord2{(1.0f, 0.0f); glVertex3f(halfSize, -halfSize, halfSize);
glTexCoord21(1.0f, 1.01); glVertex3f(halfSize, halfSize, halfSize);
glTexCoord2£(0.0f, 1.0f); glVertex3f(-halfSize, halfSize, halfSize);

// 3agHs TpaHb (Z-)

gINormal3f(0.0f, 0.0f, -1.0f); // Hopmains mist 3a0501 rpaHi
glTexCoord2£(0.0f, 0.0f); glVertex3f(-halfSize, -halfSize, -halfSize);
glTexCoord2{(1.0f, 0.0f); glVertex3f(halfSize, -halfSize, -halfSize);
glTexCoord2{(1.0f, 1.0f); glVertex3f(halfSize, halfSize, -halfSize);
glTexCoord2£(0.0f, 1.0f); glVertex3f(-halfSize, halfSize, -halfSize);

// TIpaBa rpanb (X+)

gIlNormal3f(1.0f, 0.0f, 0.0f); // Hopmaib myis mpaBoi rpasi
glTexCoord2£(0.0f, 0.0f); glVertex3f(halfSize, -halfSize, -halfSize);
glTexCoord2{(1.0f, 0.0f); glVertex3f(halfSize, halfSize, -halfSize);
glTexCoord2{(1.0f, 1.0f); glVertex3f(halfSize, halfSize, halfSize);
glTexCoord2£(0.0f, 1.0f); glVertex3f(halfSize, -halfSize, halfSize);

// JliBa rpans (X-)

glNormal3f(-1.0f, 0.0f, 0.0f); // Hopmans 115 1iBO1 rpaHi
glTexCoord2£(0.0f, 0.0f); glVertex3f(-halfSize, -halfSize, -halfSize);
glTexCoord2{(1.0f, 0.0f); glVertex3f(-halfSize, halfSize, -halfSize);
glTexCoord21(1.0f, 1.0f); glVertex3f(-halfSize, halfSize, halfSize);
glTexCoord2£(0.0f, 1.01); glVertex3f(-halfSize, -halfSize, halfSize);

glEnd();
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void Celinder(float baseRadius, float topRadius, float height, int slices, int

stacks) {

GLUquadric* quadric = gluNewQuadric();

gluQuadricTexture(quadric, GL_ TRUE);

glPushMatrix();

glTranslatef(0.0f, 0.0f, 0.0f);

gluDisk(quadric, 0.0f, baseRadius, slices, 1);

glPopMatrix();

glPushMatrix();

glTranslatef(0.0f, 0.0f, height);

gluDisk(quadric, 0.0f, topRadius, slices, 1);

glPopMatrix();

gluCylinder(quadric, baseRadius, topRadius, height, slices, stacks);

gluDeleteQuadric(quadric);

void Floor() {
glEnable(GL_TEXTURE 2D);
glBindTexture(GL TEXTURE 2D, floorTexturelD);

glPushMatrix();
glTranslatef(0.0f, -0.1f, 0.0f);
glScalef(15.0f, 0.1f, 17.5%);
glColor3f(1.0f, 1.0f, 1.01);
Cube(1.01);

glPopMatrix();

glDisable(GL_TEXTURE_2D);

b
void object() {
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glEnable(GL BLEND);
glBlendFunc(GL SRC ALPHA, GL ONE MINUS SRC ALPHA);

glPushMatrix();

glTranslatef(object Pos[0], object Pos[1], object Pos[2]);
glScalef(0.3f, 0.3f, 0.3f);

glColor4f(cubeColor[0], cubeColor[ 1], cubeColor[2], cubeColor[3]);
Cube(1.01);

glColor3£(0.0f, 0.0f, 0.01);
glPolygonMode(GL FRONT AND BACK, GL LINE);
Cube(1.0f);

glPolygonMode(GL FRONT AND BACK, GL FILL);
glPopMatrix();

glDisable(GL_BLEND);

b

void DrawBaseStanok?2() {
glPushMatrix();
glTranslatef(0.0f, 0.7f, 0.01);
glScalef(2.0f, 1.0f, 3.01);
glColor3£(0.51, 0.5f, 0.5%);
Cube(1.01);
glColor3£(0.0f, 0.0f, 0.01);
glPolygonMode(GL _FRONT AND BACK, GL LINE);
Cube(1.09);
glPolygonMode(GL _FRONT AND BACK, GL FILL);
glPopMatrix();

glPushMatrix();
glTranslatef(0.0f, 0.0f, 1.31);
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glScalef(2.0f, 0.4f, 0.4f);

glColor31(1.0f, 0.7f, 0.01);

Cube(1.0f);

glColor31(0.0f, 0.0f, 0.01);
glPolygonMode(GL_FRONT AND BACK, GL LINE);
Cube(1.0f);

glPolygonMode(GL_FRONT AND BACK, GL _FILL);
glPopMatrix();

glPushMatrix();

glTranslatef(0.0f, 0.0f, -1.31);

glScalef(2.0f, 0.4f, 0.41);

glColor31(1.0f, 0.7f, 0.0f);

Cube(1.0f);

glColor3£(0.0f, 0.0f, 0.01);
glPolygonMode(GL FRONT AND BACK, GL LINE);
Cube(1.01);

glPolygonMode(GL_FRONT AND BACK, GL FILL);
glPopMatrix();

glPushMatrix();

glTranslatef(0.0f, 1.35f, 1.31);

glScalef(2.0f, 0.31, 0.41);

glColor31(1.0f, 0.3f, 0.01);

Cube(1.01);

glColor31(0.0f, 0.0f, 0.01);
glPolygonMode(GL _FRONT AND BACK, GL LINE);
Cube(1.01);

glPolygonMode(GL_FRONT AND BACK, GL FILL);
glPopMatrix();
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glPushMatrix();

glTranslatef(0.0f, 1.35f, -1.31);

glScalef(2.0f1, 0.3f, 0.41);

glColor3{(1.0f, 0.3f, 0.01f);

Cube(1.01);

glColor3£(0.0f, 0.0f, 0.01);
glPolygonMode(GL _FRONT AND BACK, GL LINE);
Cube(1.0f);

glPolygonMode(GL FRONT AND BACK, GL FILL);
glPopMatrix();

glPushMatrix();

glTranslatef(pillar_Translate[0], pillar Translate[1], -1.3f);
glScalef(0.2f, 1.0f, 0.21);

glColor3f(1.0f, 0.3f, 0.01);

Cube(1.01);

glColor3f(0.0f, 0.0f, 0.01);
glPolygonMode(GL _FRONT AND BACK, GL LINE);
Cube(1.01);

glPolygonMode(GL FRONT AND BACK, GL FILL);
glPopMatrix();

glPushMatrix();

glTranslatef(pillar_Translate[0], pillar_Translate[1], 1.3f);
glScalef(0.2f, 1.0f, 0.2f);

glColor31(1.0f, 0.3f, 0.01);

Cube(1.01);

glColor31(0.0f, 0.0f, 0.01);
glPolygonMode(GL_FRONT AND BACK, GL LINE);
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Cube(1.0f);
glPolygonMode(GL_FRONT AND BACK, GL _FILL);
glPopMatrix();

glPushMatrix();

glTranslatef(crossbar Translate[0], crossbar_Translate[1],
crossbar_Translate[2]);

glScalef(0.2f, 0.2f, 3.4f);

glColor31(1.0f, 0.3f, 0.0f);

Cube(1.01);

glColor31(0.0f, 0.0f, 0.0f);

glPolygonMode(GL _FRONT AND BACK, GL LINE);

Cube(1.0f);

glPolygonMode(GL FRONT AND BACK, GL FILL);

glPopMatrix();

glPushMatrix();

glTranslatef(spindle Translate[0], spindle Translate[1] +  0.1f,
spindle Translate[2]);

glScalef(0.2f, 0.21, 0.2f);

glColor31(1.0f, 1.0f, 0.01);

Cube(1.01);

glColor31(0.0f, 0.0f, 0.01);

glPolygonMode(GL _FRONT AND BACK, GL LINE);

Cube(1.01);

glPolygonMode(GL _FRONT AND BACK, GL FILL);

glPopMatrix();

glPushMatrix();
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glTranslatef(spindle Translate[0], spindle Translate[1],
spindle Translate[2]);

glRotatef(90.0f, 1.0f, 0.0f, 0.01);
glColor3£(0.5f, 0.51, 0.5%);
Celinder(0.05f, 0.05f, 0.1f, 32, 32);
glColor31(0.0f, 0.0f, 0.01);
glPolygonMode(GL _FRONT AND BACK, GL LINE);
Celinder(0.05f, 0.05f, 0.1f, 8, 8);
glPolygonMode(GL FRONT AND BACK, GL FILL);
glPopMatrix();

b

void DrawBaseStanok() {
glEnable(GL BLEND);
glBlendFunc(GL SRC ALPHA, GL ONE MINUS SRC ALPHA);

glPushMatrix();

glTranslatef(0.0f, 0.7f, 0.01);

glScalef(2.0f, 1.0f, 3.01);

glColor3£(0.51, 0.5f, 0.5%);

Cube(1.01);

glColor3£(0.0f, 0.0f, 0.01);
glPolygonMode(GL _FRONT AND BACK, GL LINE);
Cube(1.01);

glPolygonMode(GL _FRONT AND BACK, GL FILL);
glPopMatrix();

glPushMatrix();
glTranslatef(0.0f, 0.0f, 1.31);
glScalef(2.0f, 0.4f, 0.4f);
glColor31(1.0f, 0.7f, 0.0f);



Cube(1.0f);

glColor3£(0.0f, 0.0f, 0.01);
glPolygonMode(GL _FRONT AND BACK, GL LINE);
Cube(1.0f);

glPolygonMode(GL _FRONT AND BACK, GL FILL);
glPopMatrix();

glPushMatrix();

glTranslatef(0.0f, 0.0f, -1.31);

glScalef(2.01, 0.4f, 0.41);

glColor31(1.0f, 0.7f, 0.0f);

Cube(1.01);

glColor31(0.01, 0.0f, 0.0f);
glPolygonMode(GL_FRONT_AND BACK, GL_LINE);
Cube(1.01);

glPolygonMode(GL FRONT AND BACK, GL FILL);
glPopMatrix();

glPushMatrix();

glTranslatef(0.0f, 1.7f, -1.151);

glScalef(2.0f, 1.0f, 0.7f);

glColor3£(0.8f, 0.8f, 0.8f);

Cube(1.01);

glColor3£(0.0f, 0.0f, 0.0f);
glPolygonMode(GL FRONT AND BACK, GL LINE);
Cube(1.01);

glPolygonMode(GL _FRONT AND BACK, GL FILL);
glPopMatrix();

glPushMatrix();
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glTranslatef(0.0f, 1.7f, 1.15%);

glScalef(2.0f1, 1.0f, 0.7f);

glColor31(0.8f, 0.8f, 0.8f);

Cube(1.01);

glColor3£(0.0f, 0.0f, 0.01);
glPolygonMode(GL_FRONT AND BACK, GL LINE);
Cube(1.01);

glPolygonMode(GL _FRONT AND BACK, GL FILL);
glPopMatrix();

glPushMatrix();

glTranslatef(0.0f, 2.3f, 1.0f - (2 * door_scale));
glScalef(2.0f, 0.1f, 0.8f);

glColor4f(1.0f, 0.0f, 0.0f, 0.2f);

Cube(1.01);

glColor3£(0.0f, 0.0f, 0.01);
glPolygonMode(GL FRONT AND BACK, GL LINE);
Cube(1.01);

glPolygonMode(GL FRONT AND BACK, GL FILL);
glPopMatrix();

glPushMatrix();

glTranslatef(0.0f, 2.3f, -1.0f + (2 * door_scale));
glScalef(2.0f1, 0.1f, 0.81);

glColor4f(1.0f, 0.0f, 0.0f, 0.21);

Cube(1.0f);

glColor3£(0.0f, 0.0f, 0.01);
glPolygonMode(GL FRONT AND BACK, GL LINE);
Cube(1.0f);

glPolygonMode(GL FRONT AND BACK, GL FILL);
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glPopMatrix();

glPushMatrix();

glTranslatef(-0.91, 1.7f, 0.0f);

glScalef(0.2f, 1.0f, 1.58%);

glColor31(0.8f, 0.8f, 0.8f);

Cube(1.01);

glColor31(0.0f, 0.0f, 0.01);
glPolygonMode(GL _FRONT AND BACK, GL LINE);
Cube(1.01);

glPolygonMode(GL FRONT AND BACK, GL FILL);
glPopMatrix();

glPushMatrix();

glTranslatef(1.0f, 1.7f, 1.0f - (2 * door_scale));
glScalef(0.1f, 1.1f, 0.8f);

glColor4f(1.0f, 0.0f, 0.0f, 0.2f);

Cube(1.01);

glColor31(0.0f, 0.0f, 0.01);
glPolygonMode(GL FRONT AND BACK, GL LINE);
Cube(1.0f);

glPolygonMode(GL FRONT AND BACK, GL FILL);
glPopMatrix();

glPushMatrix();

glTranslatef(1.0f, 1.7f, -1.0f + (2 * door_scale));
glScalef(0.1f, 1.1f, 0.81);

glColor4f(1.0f, 0.0f, 0.0f, 0.21);

Cube(1.01);

glColor3£(0.0f, 0.0f, 0.0f);
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glPolygonMode(GL FRONT AND BACK, GL LINE);
Cube(1.01);

glPolygonMode(GL _FRONT AND BACK, GL FILL);
glPopMatrix();

glPushMatrix();

glTranslatef(0.2f, 1.7f, -0.8f);

glRotatef(Rotation, 0.0f, 0.0f, 1.0f);

glColor31(1.0f, 0.3f, 0.5%);

Celinder(0.2f, 0.2f, 0.2f, 32, 32);

glColor31(0.0f, 0.0f, 0.01);
glPolygonMode(GL FRONT AND BACK, GL LINE);
Celinder(0.2f, 0.2f, 0.2f, 8, 8);
glPolygonMode(GL FRONT AND BACK, GL FILL);
glPopMatrix();

glDisable(GL_BLEND);
b
void Crane claws() {

glPushMatrix();

glTranslatef(crane Translate[0], crane Translate[1],

crane Translate[2]);

glPushMatrix();
glTranslatef(0.0f, 4.75f, 0.01);
glScalef(0.65f, 0.65f, 1.01);
glColor31(0.0f, 0.0f, 1.0f);
Cube(1.01);

glColor31(0.0f, 0.0f, 0.01);
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glPolygonMode(GL FRONT AND BACK, GL LINE);
Cube(1.01);
glPolygonMode(GL _FRONT AND BACK, GL FILL);
glPopMatrix();
glPopMatrix();
b
void Crane cart() {
glPushMatrix();
glTranslatef(claws_Translate[0], claws_Translate[1],

claws_Translate[2]);

glPushMatrix();

glTranslatef(0.0f, 4.0f, 0.01);

glScalef(0.4f, 0.2f, 0.4f);

glColor31(1.0f, 0.84f, 0.01);

Cube(1.0f);

glColor31(0.0f, 0.0f, 0.01);
glPolygonMode(GL_FRONT AND BACK, GL LINE);
Cube(1.01);

glPolygonMode(GL _FRONT AND BACK, GL FILL);
glPopMatrix();

glPushMatrix();

glTranslatef(0.0f, 4.5 + ropeLength, 0.1f);
glRotatef(90.0f, 1.0f, 0.0f, 0.0f);

glColor3£(0.68f, 0.85f, 0.901);

Celinder(0.035f1, 0.035f, 0.4f + ropeLength, 32, 32);
glColor3{(0.0f, 0.0f, 0.01);
glPolygonMode(GL _FRONT AND BACK, GL LINE);
Celinder(0.035f, 0.035f, 0.4f + ropeLength, 6, 6);
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glPolygonMode(GL FRONT AND BACK, GL FILL);
glPopMatrix();

glPushMatrix();

glTranslatef(0.0f, 4.5 + ropeLength, -0.1f);
glRotatef(90.0f, 1.0f, 0.0f, 0.0f);

glColor3f(0.68f, 0.85f, 0.901);

Celinder(0.035f, 0.035f, 0.4f + ropeLength, 32, 32);
glColor3£(0.0f, 0.0f, 0.01);
glPolygonMode(GL FRONT AND BACK, GL LINE);
Celinder(0.035f, 0.035f, 0.4f + ropeLength, 6, 6);
glPolygonMode(GL FRONT AND BACK, GL FILL);
glPopMatrix();

glPushMatrix();

glTranslatef(0.0f, 3.91, 0.251);

glScalef(0.035f, 0.3f, 0.0351);

glColor3{(1.0f, 0.3f, 0.01f);

Cube(1.01);

glColor3£(0.0f, 0.0f, 0.01);
glPolygonMode(GL _FRONT AND BACK, GL LINE);
Cube(1.01);

glPolygonMode(GL _FRONT AND BACK, GL _FILL);
glPopMatrix();

glPushMatrix();
glTranslatef(0.0f, 3.9, -0.25%);
glScalef(0.035f, 0.3f, 0.0351);
glColor31(1.0f, 0.3f, 0.01);
Cube(1.01);
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glColor3(0.0f, 0.0f, 0.0f);
glPolygonMode(GL FRONT AND BACK, GL LINE);
Cube(1.01);

glPolygonMode(GL _FRONT AND BACK, GL FILL);
glPopMatrix();

glPushMatrix();

glTranslatef(0.25f, 3.91, 0.01);

glScalef(0.0351, 0.3f, 0.0351);

glColor31(1.0f, 0.3f, 0.01);

Cube(1.0f);

glColor31(0.0f, 0.0f, 0.01);
glPolygonMode(GL _FRONT AND BACK, GL LINE);
Cube(1.0f);

glPolygonMode(GL _FRONT AND BACK, GL _FILL);
glPopMatrix();

glPushMatrix();

glTranslatef(-0.25f, 3.91, 0.01);

glScalef(0.035f, 0.3f, 0.0351);

glColor31(1.0f, 0.3f, 0.01);

Cube(1.01);

glColor31(0.0f, 0.0f, 0.01);
glPolygonMode(GL _FRONT AND BACK, GL LINE);
Cube(1.01);

glPolygonMode(GL_FRONT AND BACK, GL FILL);
glPopMatrix();

glPushMatrix();
glTranslatef(-0.23f, 3.75f, 0.0f);
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glRotatef(45.0f, 0.0f, 0.0f, 1.01);

glScalef(0.035f, 0.1f, 0.035¢);

glColor31(1.0f, 0.3f, 0.01);

Cube(1.01);

glColor3£(0.0f, 0.0f, 0.01);
glPolygonMode(GL_FRONT AND BACK, GL LINE);
Cube(1.01);

glPolygonMode(GL _FRONT AND BACK, GL FILL);
glPopMatrix();

glPushMatrix();

glTranslatef(0.231, 3.75f1, 0.0f);

glRotatef(-45.0f, 0.0f, 0.0f, 1.0f);

glScalef(0.035f, 0.1f, 0.0351);

glColor3£(1.0f, 0.3f, 0.0f);

Cube(1.0f);

glColor3£(0.0f, 0.0f, 0.0f);
glPolygonMode(GL_FRONT AND BACK, GL LINE);
Cube(1.01);
glPolygonMode(GL_FRONT AND BACK, GL FILL);
glPopMatrix();

glPushMatrix();

glTranslatef(0.0f, 3.75f, -0.23);

glRotatef(-45.0f, 1.0f, 0.0f, 0.01);

glScalef(0.035f, 0.1f, 0.035f);

glColor3{(1.0f, 0.3f, 0.0f);

Cube(1.01);

glColor3£(0.0f, 0.0f, 0.0f);
glPolygonMode(GL FRONT AND BACK, GL LINE);



Cube(1.0f);

glPolygonMode(GL _FRONT AND BACK, GL FILL);

glPopMatrix();

glPushMatrix();
glTranslatef(0.0f, 3.75f, 0.23f);
glRotatef(45.0f, 1.0f, 0.0f, 0.01);
glScalef(0.035f, 0.1f, 0.0351);
glColor31(1.0f, 0.3f, 0.01);
Cube(1.01);

glColor31(0.0f, 0.0f, 0.01);

glPolygonMode(GL_FRONT AND BACK, GL_LINE);

Cube(1.0f);

glPolygonMode(GL _FRONT AND BACK, GL FILL);

glPopMatrix();

glPopMatrix();

void Crane() {

glPushMatrix();
glTranslatef(0.0f, 4.75f, -9.31);
glScalef(10.0f, 0.5f, 0.51);
glColor3f(1.0f, 0.3f, 0.01);
Cube(1.01);

glColor3£(0.0f, 0.0f, 0.01);

glPolygonMode(GL _FRONT AND BACK, GL LINE);

Cube(1.0f);

glPolygonMode(GL FRONT AND BACK, GL FILL);

glPopMatrix();
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glPushMatrix();

glTranslatef(0.0f, 4.75f, 9.31);

glScalef(10.0f, 0.5f, 0.5f);

glColor3f(1.0f, 0.3f, 0.01);

Cube(1.01);

glColor31(0.0f, 0.0f, 0.01);
glPolygonMode(GL_FRONT AND BACK, GL LINE);

Cube(1.01);

glPolygonMode(GL _FRONT AND BACK, GL FILL);
glPopMatrix();

glPushMatrix();

glTranslatef(crane pillar Translate[0], crane_pillar Translate[1],

crane_pillar Translate[2]);

glPushMatrix();

glTranslatef(0.01, 4.751, 0.01);

glScalef(0.51, 0.5f, 19.1%);

glColor31(1.0f, 0.3f, 0.01);

Cube(1.01);

glColor3£(0.0f, 0.0f, 0.0f);
glPolygonMode(GL _FRONT AND BACK, GL LINE);
Cube(1.01);

glPolygonMode(GL _FRONT AND BACK, GL FILL);
glPopMatrix();

glPopMatrix();

void Elements() {
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glPushMatrix();
glRotatef(90, 0.0f, 1.0f, 0.0f);
glTranslatef(7.0f, 0.0f, 0.01);

glPushMatrix();

glTranslatef(0.0f, 0.7f, 0.01);

glScalef(2.0f1, 1.0f, 3.0f);

glColor3f(0.51, 0.51, 0.5%);

Cube(1.0f);

glColor3£(0.0f, 0.0f, 0.01);
glPolygonMode(GL _FRONT AND BACK, GL LINE);
Cube(1.01);

glPolygonMode(GL _FRONT AND BACK, GL FILL);
glPopMatrix();

glPushMatrix();

glTranslatef(0.0f, 0.0f, 1.31);

glScalef(2.0f, 0.4f, 0.41);

glColor31(1.0f, 0.7f, 0.01);

Cube(1.01);

glColor3£(0.0f, 0.0f, 0.0f);
glPolygonMode(GL _FRONT AND BACK, GL LINE);
Cube(1.01);

glPolygonMode(GL _FRONT AND BACK, GL FILL);
glPopMatrix();

glPushMatrix();
glTranslatef(0.0f, 0.0f, -1.31);
glScalef(2.0f, 0.4f, 0.4f);
glColor31(1.0f, 0.7f, 0.0f);
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Cube(1.0f);

glColor3£(0.0f, 0.0f, 0.01);
glPolygonMode(GL _FRONT AND BACK, GL LINE);
Cube(1.0f);

glPolygonMode(GL _FRONT AND BACK, GL FILL);
glPopMatrix();

glPopMatrix();

b

void Cage() {
glPushMatrix();
glRotatef(90, 0.0f, 1.0f, 0.0f);
glTranslatef(-7.0f, 0.0f, 0.0f);

glPushMatrix();

glTranslatef(0.0f, 0.7f, 0.01);

glScalef(2.0f, 1.0f, 3.01);

glColor31(0.5f1, 0.5f, 0.51);

Cube(1.01);

glColor31(0.0f, 0.0f, 0.01);
glPolygonMode(GL FRONT AND BACK, GL LINE);
Cube(1.01);

glPolygonMode(GL _FRONT AND BACK, GL _FILL);
glPopMatrix();

glPushMatrix();
glTranslatef(0.0f, 0.0f, 1.31);
glScalef(2.0f, 0.4f, 0.4f);
glColor3{(1.0f, 0.7f, 0.0f);
Cube(1.01);
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glColor3(0.0f, 0.0f, 0.0f);
glPolygonMode(GL FRONT AND BACK, GL LINE);
Cube(1.01);

glPolygonMode(GL _FRONT AND BACK, GL FILL);
glPopMatrix();

glPushMatrix();

glTranslatef(0.0f, 0.0f, -1.31);

glScalef(2.0f, 0.4f, 0.4f);

glColor3£(1.0f, 0.7f, 0.01);

Cube(1.0f);

glColor3£(0.0f, 0.0f, 0.01);
glPolygonMode(GL FRONT AND BACK, GL LINE);
Cube(1.0f);

glPolygonMode(GL_FRONT AND BACK, GL FILL);
glPopMatrix();

glPopMatrix();

void DoorTimer Tick(System::Object” sender, System::EventArgs” ) {
Machinelnstance” targetMachine = FindMachineWithObject();
if (targetMachine == nullptr) {
doorTimer->Stop();

return;

if (targetMachine->doorPhase == 0) {
targetMachine->door scale += door_scale change;

if (targetMachine->door scale >= 0.3f) {



targetMachine->door scale = 0.3f;

targetMachine->doorPhase = 1;

b
else if (targetMachine->doorPhase == 1) {

targetMachine->pauseCounter += doorTimer->Interval;
if (targetMachine->pauseCounter >= pauseLimit) {

targetMachine->doorPhase = 2;

}
else if (targetMachine->doorPhase == 2) {

targetMachine->door scale -= door_scale change;

if (targetMachine->door scale <= 0.0f) {
targetMachine->door_scale = 0.0f;
doorTimer->Stop();

targetMachine->isDoorAnimationActive = false;

}

cubeColor[0] = 0.0f;
cubeColor[1] = 1.0f;
cubeColor[2] = 0.0f;
cubeColor[3] = 0.5f;

b

this->RenderScene(nullptr, nullptr);
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void SpindleTimer Tick(System::Object” sender, System::EventArgs™ e) {

Machinelnstance” targetMachine

FindMachineWithSpindle Animation();

if (targetMachine == nullptr l 'targetMachine-

>spindleAnimationActive) {



spindleTimer->Stop();

return;

if (targetMachine->spindlePhase == 0) {
bool arrivedAtOperatingX = true;
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if (targetMachine->spindle Translate[0] <
OPERATING X TARGET) {
targetMachine->spindle Translate[0] += move_speed;
if (targetMachine->spindle Translate[0] >
OPERATING X TARGET) targetMachine->spindle Translate[0] =
OPERATING X TARGET;
arrivedAtOperatingX = false;
b
else if (targetMachine->spindle Translate[0] >
OPERATING X TARGET) {
targetMachine->spindle Translate[0] -= move speed;
if (targetMachine->spindle Translate[0] <
OPERATING X TARGET) targetMachine->spindle Translate[0] =
OPERATING X TARGET;
arrivedAtOperatingX = false;
b
targetMachine->crossbar Translate[0] = targetMachine-
>spindle Translate[0];
targetMachine->pillar Translate[0] = targetMachine-

>spindle Translate[0];

targetMachine->spindle Translate[2] = 0.0f;
targetMachine->crossbar Translate[2] = 0.0f;
targetMachine->pillar Translate[2] = 0.0f;
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if (arrivedAtOperatingX) {
targetMachine->spindlePhase = 1;

b
else if (targetMachine->spindlePhase == 1) {

bool allLowered = true;
if (targetMachine->spindle Translate[1] > (INITIAL SPINDLE Y -
dropDistance)) {
targetMachine->spindle Translate[1] -= move speed;
allLowered = false;
b
else {
targetMachine->spindle Translate[1] = INITIAL SPINDLE Y -

dropDistance;

if (targetMachine->crossbar Translate[1] >
(INITTAL CROSSBAR Y - dropDistance)) {
targetMachine->crossbar Translate[1] -= move speed;
allLowered = false;
b
else {
targetMachine->crossbar Translate[1] =INITIAL CROSSBAR Y

- dropDistance;

if (targetMachine->pillar Translate[1] > (INITIAL PILLAR Y -
dropDistance)) {

targetMachine->pillar Translate[1] -= move speed;
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allLowered = false;

b

else {
targetMachine->pillar Translate[1] = INITIAL PILLAR Y -

dropDistance;

if (allLowered) {
targetMachine->spindlePhase = 2;

}
else if (targetMachine->spindlePhase == 2) {

targetMachine->spindleAngle += 0.05f;
if (targetMachine->spindleAngle >= 2 * 3.14159f) {
targetMachine->spindleAngle = 0.0f;
targetMachine->spindlePhase = 3;
b
GLfloat x = OPERATING X TARGET + spindleRadius *
cos(targetMachine->spindleAngle);
GLfloat z = spindleRadius * sin(targetMachine->spindleAngle);
targetMachine->spindle Translate[0] = x;
targetMachine->spindle Translate[2] = z;
targetMachine->crossbar Translate[0] = x;
targetMachine->crossbar Translate[2] = z;
targetMachine->pillar Translate[0] = x;
targetMachine->pillar Translate[2] = z;
b
else if (targetMachine->spindlePhase == 3) {
cubeColor[0] = 0.0f;
cubeColor[1] = 0.0f;
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cubeColor[2] = 1.0f;
cubeColor[3] = 0.5f;

bool allReset = true;
if (targetMachine->spindle Translate[1] < INITIAL SPINDLE Y) {
targetMachine->spindle Translate[1] += move speed;
if (targetMachine->spindle Translate[1] > INITIAL SPINDLE Y)
targetMachine->spindle Translate[1] = INITIAL SPINDLE Y;
allReset = false;
b
if (targetMachine->crossbar Translate[1] <
INITIAL CROSSBAR Y) {
targetMachine->crossbar Translate[1] += move speed;
if (targetMachine->crossbar Translate[1] >
INITIAL CROSSBAR Y) targetMachine->crossbar_Translate[1] =
INITIAL CROSSBAR Y;
allReset = false;
b
if (targetMachine->pillar Translate[1] < INITIAL PILLAR Y) {
targetMachine->pillar_Translate[1] += move speed;
if (targetMachine->pillar Translate[1] > INITIAL PILLAR Y)
targetMachine->pillar Translate[1] = INITIAL PILLAR Y;
allReset = false;
b
if (targetMachine->spindle Translate[0] > REST X TARGET) {
targetMachine->spindle Translate[0] -= move_speed;
if (targetMachine->spindle Translate[0] < REST X TARGET)
targetMachine->spindle Translate[0] = REST X TARGET;
allReset = false;
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else if (targetMachine->spindle Translate[0] <REST X TARGET) {
targetMachine->spindle Translate[0] += move speed;
if (targetMachine->spindle Translate[0] > REST X TARGET)
targetMachine->spindle Translate[0] = REST X TARGET;
allReset = false;

targetMachine->crossbar Translate[0] = targetMachine-
>spindle Translate[0];

targetMachine->pillar Translate[0] = targetMachine-
>spindle Translate[0];

targetMachine->spindle Translate[2] = 0.0f;
targetMachine->crossbar Translate[2] = 0.0f;
targetMachine->pillar Translate[2] = 0.0f;

if (allReset &&
fabs(targetMachine->spindle Translate[0] - REST X TARGET) <
0.01f &&
fabs(targetMachine->crossbar Translate[0] - REST X TARGET)
<0.01f &&
fabs(targetMachine->pillar Translate[0] - REST X TARGET) <
0.01f &&

fabs(targetMachine->spindle Translate[1] -
INITIAL SPINDLE Y)<0.01f &&

fabs(targetMachine->crossbar Translate[1] -
INITIAL CROSSBAR Y)<0.01f &&

fabs(targetMachine->pillar Translate[1] - INITIAL PILLAR Y)<
0.011)
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spindleTimer->Stop();
targetMachine->spindleAnimationActive = false;

targetMachine->spindlePhase = 0;

}

this->RenderScene(nullptr, nullptr);

void CraneTimer Tick(System::Object” sender, System::EventArgs” e) {

if (!craneMoving) return;

float speed = 0.1f;

float diff = crane TargetZ - crane Translate[2];

if (fabs(diff) < speed) {
crane Translate[2] = crane TargetZ;
claws_Translate[2] = crane_TargetZ;
craneMoving = false;
craneTimer->Stop();

b

else {
crane Translate[2] += (diff > 0 ? speed : -speed);
claws Translate[2] += (diff > 0 ? speed : -speed);

this->RenderScene(nullptr, nullptr);

void ClawsTimer Tick(System::Object” sender, System::EventArgs” e) {

float clawsSpeed = 0.05f;

if (clawsPhase == 1) {
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if (claws_Translate[1] > -2.3f) {

claws_Translate[1] -= clawsSpeed;

if (claws_Translate[1] < -2.3f) claws Translate[1] = -2.3f;
b
else {

clawPauseCounter++;

if (clawPauseCounter >= 2 && !triedToAttach) {
float dx = fabs(claws_Translate[0] - object Pos[0]);
float dz = fabs(crane Translate[2] - object Pos[2]);
float dy = fabs((claws_Translate[1] + 3.6f) - object Pos[1]);

if (dx < 0.3f && dy < 0.3f && dz < 0.3f) {
objectAttached = true;

triedToAttach = true;

clawsPhase = 2;

if (objectAttached && shouldReleaseObject) {

objectAttached = false;
object Pos[1] = 1.35f;
object Pos[0] = claws_Translate[0];
object Pos[2] = crane Translate[2];

shouldReleaseObject = false;
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else if (clawsPhase == 2) {
if (claws_Translate[1] < 0.0f) {

claws Translate[1] += clawsSpeed;

if (claws_Translate[1] > 0.0f) claws_Translate[1] = 0.0f;
b
else {

clawsPhase = 0;

clawsMoving = false;

triedToAttach = false;

clawPauseCounter = 0;

clawsTimer->Stop();

b
ropeLength = fabs(claws_Translate[1]);

this->RenderScene(nullptr, nullptr);

b

void cranePillarTimer Tick(System::Object” sender, System::EventArgs”

if (!cranePillarMoving) return;

float currentX = crane pillar Translate[0];
float targetX = cranePillar TargetX;
float moveSpeed = 0.1f;

if (currentX < targetX) {

currentX += moveSpeed;

if (currentX > targetX) currentX = targetX;
}
else if (currentX > targetX) {

currentX -= moveSpeed;
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if (currentX < targetX) currentX = targetX;
b
crane pillar Translate[0] = currentX;
crane Translate[0] = currentX;
claws_Translate[0] = currentX;
if (fabs(currentX - targetX) < 0.001f) {
crane_pillar Translate[0] = targetX;
crane Translate[0] = targetX;
claws Translate[0] = targetX;
cranePillarMoving = false;
cranePillarTimer->Stop();

}

this->RenderScene(nullptr, nullptr);

void recordAction(String” action) {
if (isRecording && recordedActions != nullptr) {

recordedActions->Add(action);

b
void playbackTimer Tick(System::Object” sender, System::EventArgs” e)

if (recordedActions->Count == 0) {
isPlaying = false;
countTimer->Stop();
MessageBox::Show("BinrBopennss  3akiHueHo (mii  BifacyTHi)",
"Tadopmaris");
return;

}
if (playbackIndex >= recordedActions->Count) {
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playbackIndex = 0;
b
String” action = recordedActions[playbackIndex];
if (action->Equals("A")) {
Machinelnstance” targetStanok1 = FindMachineWithObject();
if (targetStanokl != nullptr && targetStanokl->isStanokl &&
ItargetStanok 1->isDoorAnimationActive) {
targetStanok 1->isDoorAnimationActive = true;
targetStanok 1->doorPhase = 0;
targetStanok 1 ->pauseCounter = 0;

doorTimer->Start();

b
else if (action->Equals("B")) {
Machinelnstance” targetStanok2 = FindMachineWithObject();
if (targetStanok2 != nullptr && !targetStanok2->isStanokl &&
ItargetStanok2->spindleAnimationActive) {
targetStanok2->spindle AnimationActive = true;
targetStanok2->spindlePhase = 0;
targetStanok2->spindleAngle = 0.0f;
spindleTimer->Start();

}
else if (action->Equals("C")) {

if (!clawsMoving) {
clawsMoving = true;
clawsPhase = 1;

clawsTimer->Start();



else if (action->Equals("1")) {
crane TargetZ = -7.0f;
craneMoving = true;
craneTimer->Start();

b

else if (action->Equals("2")) {
crane TargetZ = -2.0f;
craneMoving = true;
shouldReleaseObject = true;
craneTimer->Start();

b

else if (action->Equals("3")) {
crane TargetZ = 3.0f;
craneMoving = true;
shouldReleaseObject = true;
craneTimer->Start();

b

else if (action->Equals("4")) {
crane TargetZ = 7.0f;
craneMoving = true;
shouldReleaseObject = true;
craneTimer->Start();

h
else if (action->Equals("E")) {

cranePillar TargetX = crane pillar Translate[0] + 4.0f;

cranePillarMoving = true;
shouldReleaseObject = true;
cranePillarTimer->Start();

}
else if (action->Equals("Q")) {
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cranePillar TargetX = crane pillar Translate[0] - 4.0f;

cranePillarMoving = true;
shouldReleaseObject = true;
cranePillarTimer->Start();

b

else if (action->Equals("R")) {
object Pos[0] = 0.0f;
object Pos[1]=1.35f;
object Pos[2] =-7.0f;
cubeColor[0] = 1.0f;

[0]
cubeColor[1] = 0.0f;
cubeColor[2] = 0.0f;
cubeColor[3] = 0.5f;

shouldReleaseObject = false;
objectAttached = false;
clawPauseCounter = 0;

finishedPartsCount++;

MessageBox::Show(String::Format("KinbkicTh

{0}", finishedPartsCount),
"T'orosi gerami",
MessageBoxButtons::OK,

MessageBoxIcon::None);

h
playbackIndex++;

this->RenderScene(nullptr, nullptr);

void MyForm KeyDown(Object” sender, KeyEventArgs” e) {

if (e->KeyCode == Keys::D1) {
crane TargetZ = -7.0f;
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JeTaneu:



}

craneMoving = true;
craneTimer->Start();

recordAction("1");

if (e->KeyCode == Keys::D2) {

}

crane TargetZ = -2.0f;
shouldReleaseObject = true;
craneMoving = true;
craneTimer->Start();

recordAction("2");

if (e->KeyCode == Keys::D3) {

}

crane_TargetZ = 3.0f;
shouldReleaseObject = true;
craneMoving = true;
craneTimer->Start();

recordAction("3");

if (e->KeyCode == Keys::D4) {

crane_TargetZ = 7.0f;
shouldReleaseObject = true;
craneMoving = true;
craneTimer->Start();

recordAction("4");

if (e->KeyCode == Keys::B) {

if (objectAttached) {
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MessageBox::Show("He Baanocs 3amycTuTd aHiMallilo BepcTarta.
O0'exT BCe 111e MpUKPIMIeHUH A0 kpaHa. Crovarky BiMycTiTh 00'ekT.", "[HpopMmaris",
MessageBoxButtons::OK, MessageBoxIcon::Warning);
return;
b
Machinelnstance” targetMachine = FindMachineWithObject();
if (targetMachine != nullptr && targetMachine->isStanokl &&
ItargetMachine->isDoorAnimationActive) {
targetMachine->isDoorAnimationActive = true;
targetMachine->doorPhase = 0;
targetMachine->pauseCounter = 0;
doorTimer->Start();
recordAction("A");
b
else {
MessageBox::Show("He Bpanocs 3amycTuTu aHIMaIliio JBEpe.

OO0'exT He Ha BepcTati Tuny 'Bepcrar 1' abo animanis Bxe aktuBHa.", "[ndopmaris");

}

if (e->KeyCode == Keys::N) {
if (objectAttached) {
MessageBox::Show(""He Baanocs 3amycTuTu aHiMmallilo Bepcrarta.
OO6'exT Bce 111e pUKpiTIeHUH 10 kKpaHa. CrioyaTtky BiamycTiTh 00'exT.", "[Hdopmaris",
MessageBoxButtons::OK, MessageBoxIcon::Warning);
return;
b
Machinelnstance” targetMachine = FindMachineWithObject();
if (targetMachine != nullptr && !targetMachine->isStanokl &&

ItargetMachine->spindle AnimationActive) {



targetMachine->spindleAnimationActive = true;
targetMachine->spindlePhase = 0;
targetMachine->spindleAngle = 0.0f;

spindleTimer->Start();
recordAction("B");

}

else {
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MessageBox::Show("He Branocs 3amycTUTH aHIMaIliiO IIITHHIES.

OO0'exT He Ha BepcTari TuIily 'Bepcrar 2' a0o aniMariidg Bxke aktuBHa.", "[adopmars");
5 5

b
b
if (e->KeyCode == Keys::V) {
if (!clawsMoving) {
clawsMoving = true;
clawsPhase = 1;
clawsTimer->Start();

recordAction("C");

b

if (e->KeyCode == Keys::R) {
object Pos[0] = 0.0f;
object Pos[1] = 1.35f;
object Pos[2] = -7.0f;

cubeColor[0] = 1.0f;
cubeColor[1] = 0.0f;
cubeColor[2] = 0.0f;
cubeColor[3] = 0.5f;

shouldReleaseObject = false;
objectAttached = false;
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finishedPartsCount++;
recordAction("R");
MessageBox::Show(String::Format("KinbpkicTe TOTOBHX AeTasneit:
{0}", finishedPartsCount),
"ToroBi nerami",
MessageBoxButtons::OK,
MessageBoxIcon::None);
b
if (e->KeyCode == Keys::T) {
object Pos[0] = 0.0f;
object Pos[1]=1.35f;
object Pos[2] =-7.0f;

cubeColor[0] = 1.0f;
cubeColor[1] = 0.0f;
cubeColor[2] = 0.0f;
cubeColor[3] = 0.5f;

shouldReleaseObject = false;
objectAttached = false;
b
if (e->KeyCode == Keys::E) {
cranePillar TargetX = crane pillar Translate[0] + 4.0f;
cranePillarMoving = true;
shouldReleaseObject = true;
cranePillarTimer->Start();
recordAction("E");
b
if (e->KeyCode == Keys::Q) {
cranePillar TargetX = crane pillar Translate[0] - 4.0f;
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cranePillarMoving = true;
shouldReleaseObject = true;
cranePillarTimer->Start();
recordAction("Q");
b
if (e->KeyCode == Keys:: W) {
if (!isRecording) {
isRecording = true;
recordedActions->Clear();
MessageBox::Show("3anuc po3mnouaro");
b
else {
isRecording = false;

MessageBox::Show("3amuc 3ynuHeHo");

b
if (e->KeyCode == Keys::S) {
if (recordedActions->Count > 0 && !isPlaying) {
isPlaying = true;
playbackIndex = 0;
lastPlaybackTime = System::DateTime::Now;
this->countTimer->Start();
MessageBox::Show("BiarBopenns po3nouyato");
b
else {
isPlaying = false;
this->countTimer->Stop();

MessageBox::Show("BiarBopenHns 3akiHueHo");
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this->RenderScene(nullptr, nullptr);
}
void MyForm_Load(System::Object” sender, System::EventArgs” e)
{
glClearColor(1.0f, 1.0f, 1.0f, 1.0f);
SetupProjection(this->ClientSize. Width, this->ClientSize.Height);
}
void MyForm Resize(System::Object” sender, System::EventArgs” e)
{
SetupProjection(this->ClientSize.Width, this->ClientSize.Height);
}
void MyForm_Closing(System::Object* sender,
System::Windows::Forms::FormClosingEventArgs” ¢)
{
renderTimer->Stop();
wglMakeCurrent(NULL, NULL);
wglDeleteContext(hglrc);
ReleaseDC((HWND)this->Handle.ToPointer(), hdc);
}
void vScrollBarl Scroll(System::Object” sender,
System::Windows::Forms::ScrollEventArgs” e) {
vspos = e->New Value;
this->RenderScene(nullptr, nullptr);
§
void hScrollBarl Scroll(System::Object” sender,
System::Windows::Forms::ScrollEventArgs” e) {
hspos = e->New Value;

this->RenderScene(nullptr, nullptr);



144

void MyForm_MouseWheel(System::Object” sender,
System::Windows::Forms::MouseEventArgs” ¢)
{
if (e->Delta > 0)
zoom -= 0.5f;
else
zoom += 0.51;
if (zoom < 1.0f) zoom = 1.0f;

if (zoom > 50.0f) zoom = 50.0f;

this->RenderScene(nullptr, nullptr);

b
void btnDeleteLast Click(System::Object™ sender, System::EventArgs” e)

if (placedMachines->Count > 0) {
placedMachines->RemoveAt(placedMachines->Count - 1);
if (nextMachinePositionIndex > 0) {
nextMachinePositionIndex--;

}

this->RenderScene(nullptr, nullptr);
b
else {
MessageBox::Show("Hemae BEpCTAaTIB TUISt BUJIAJICHHS.",
"Taopmaris");
b

b
void btnDeleteAll Click(System::Object” sender, System::EventArgs” e) {

if (placedMachines->Count > 0) {
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if (MessageBox::Show("Bu BrneBHeHi, 10 Xo4yeTe BHUIAIUTH BCl
BepcTaTu?", "ITinTBepKEeHHA", MessageBoxButtons:: YesNo,
MessageBoxIcon::Question) == System::Windows::Forms::DialogResult:: Yes) {
placedMachines->Clear();
nextMachinePositionIndex = 0;

this->RenderScene(nullptr, nullptr);

}

else {

MessageBox::Show("Hemae BEPCTAaTIB TUTSI BUJIAJICHHS. ",

"Tacopmaris");

}
b
void btnDeleteCount_Click(System::Object” sender, System::EventArgs”
e) {
finishedPartsCount = 0;
MessageBox::Show(String::Format("KinekicTs roroBux neraneit: {0}",
finishedPartsCount),

"Torosi gerami",
MessageBoxButtons::OK,
MessageBoxIcon::None);
b
void btnListCommands Click(System::Object” sender,
System::EventArgs” ) {
String” commandsList =
"1. 1,2,3,4 - pyx MiX MO3HIIISIMU BepcTaris;\n" +
"2. E,Q - pyx kpan 6anku;\n" +
"3. R - 30poc nmonoxeHHs 00'ekTa;\n" +
"4. W - modaTok/KiHelp 3anucy Aii;\n" +

"5. S - mouaTok/KiHelb BIATBOPEHHS [1if;\n" +
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"6. V - omyckaHHs/TIAHATTS 00'ekTa\n" +
"7. B - 3amyck aHimarii 115 mepIioro THITy Bepcrari\n' +

"8. N - 3amyck a”iMarii jis Ipyroro TUIy BEpCcTaTiB";

MessageBox::Show(commandsList,
"CHucoK Kepyrounx KoMauy'",
MessageBoxButtons::OK,
MessageBoxIcon::None);

b
void btnAddStanok Click(System::Object” sender, System::EventArgs” e)

DD::MachineQuantityDialog” quantityDialog
DD::MachineQuantityDialog();

genew

int requestedQuantity = 0;
bool selectedStanokType = true;

if (quantityDialog->ShowDialog() ==
System::Windows::Forms::DialogResult::OK) {
requestedQuantity = quantityDialog->SelectedQuantity;
selectedStanok Type = quantityDialog->IsStanok1Selected;

int addedCount = 0;
for (int 1 = 0; 1 < requestedQuantity; ++1) {
if (nextMachinePositionIndex < predefinedPositions->Length) {
Tuple<GLfloat, GLfloat, GLfloat>" pos =
predefinedPositions[nextMachinePositionIndex];
placedMachines->Add(gcnew  Machinelnstance(pos->Iteml,
pos->Item?2, pos->Item3, selectedStanokType));

nextMachinePositionIndex++;
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addedCount++;
else {
MessageBox::Show("JlocsrTHyTO ~ MakCMMaJIbHOiI  KUTBKOCTI
BEpCTaTiB, sIKIi MOXKHAa PO3MICTUTH Ha 3amaHux mno3umisx.", "OOmexeHHs",

MessageBoxButtons::OK, MessageBoxIcon::Information);

break;

if (addedCount > 0) {
MessageBox::Show(String::Format("Jomano {0} BepcrariB TuIiry
g,
addedCount,
selectedStanokType ? "Bepcrar 1" : "Bepcrar 2"),
"Taopmaris");
this->RenderScene(nullptr, nullptr);
b
else if (requestedQuantity > 0) {
MessageBox::Show("He Bnanocst qomaty OJHOTO BepcTara, BCi
3aJ1aH1 TTO3UIIIT 3alHATL.", "ITomumnka", MessageBoxButtons::OK,

MessageBoxIcon::Warning);

}

}
delete quantityDialog;

this->RenderScene(nullptr, nullptr);
b
void btnSettingsButton Click(System::Object” sender,
System::EventArgs” ) {
DD::SettingsForm” settingsDialog = gcnew DD::SettingsForm(
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this->pauseLimit,
this->door scale change,
this->move_speed,
this->machinel Stability,
this->machinelResource,
this->machine2Stability,
this->machine2Resource
);
if (settingsDialog->ShowDialog(this) —
System::Windows::Forms::DialogResult::OK) {
this->pauseLimit = settingsDialog->ResultPauseLimit;
this->door_scale change = settingsDialog->ResultDoorScaleChange;
this->move_speed = settingsDialog->ResultMoveSpeed;
this->machinelStability = settingsDialog->ResultMachinel Stability;
this->machinelResource = settingsDialog-
>ResultMachinelResource;
this->machine2Stability = settingsDialog->ResultMachine2Stability;
this->machine2Resource = settingsDialog-

>ResultMachine2Resource;

MessageBox::Show("HanamryBanus BEPCTaTIB OHOBJIEHO!",
"Tacdopmaris");
this->RenderScene(nullptr, nullptr);

}

delete settingsDialog;
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JTOJIATOK T

Ko nonomixuoi popmu «MachineQuantityDialog» Visual Studio

#pragma once

namespace DD {

using namespace System;

using namespace System::ComponentModel;
using namespace System::Collections;

using namespace System::Windows::Forms;
using namespace System::Data;

using namespace System::Drawing;

public ref class MachineQuantityDialog : public
System::Windows::Forms::Form

{

public:

MachineQuantityDialog(void)

{
InitializeComponent();
this->DialogResult = System:: Windows::Forms::DialogResult::Cancel;
radioButtonStanok1->Checked = true;

protected:
~MachineQuantityDialog()

{

if (components)
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delete components;

private:
System::Windows::Forms::NumericUpDown” numericUpDown]1;
System::Windows::Forms::Button” okButton;
System::Windows::Forms::Label” labell;
System::Windows::Forms::GroupBox” groupBoxMachineType;
System::Windows::Forms::RadioButton” radioButtonStanok1;

System::Windows::Forms::RadioButton” radioButtonStanok?2;

System::ComponentModel::Container™ components;

#pragma region Windows Form Designer generated code

void InitializeComponent(void)

{

this->components = gcnew System::ComponentModel::Container();

this->numericUpDown1 = (genew

System::Windows::Forms::NumericUpDown());

this->okButton = (gcnew System::Windows::Forms::Button());
this->labell = (gcnew System::Windows::Forms::Label());
this->groupBoxMachineType = (gcnew

System::Windows::Forms::GroupBox());

this->radioButtonStanok1 = (gcnew

System::Windows::Forms::RadioButton());

this->radioButtonStanok2 = (gcnew

System::Windows::Forms::RadioButton());
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(cli::safe_cast<System::ComponentModel::ISupportInitialize”>(this-

>numericUpDown1))->Beginlnit();

this->SuspendLayout();

this->Size = System::Drawing::Size(300, 250);

this->Text = L"Bu0ip Bepcraris";

this->FormBorderStyle =
System::Windows::Forms::FormBorderStyle::FixedDialog;

this-=>MaximizeBox = false;

this-=>MinimizeBox = false;

this->StartPosition =
System::Windows::Forms::FormStartPosition::CenterParent;

this->Padding = System::Windows::Forms::Padding(0);

this->labell->AutoSize = true;

this->label1->Location = System::Drawing::Point(20, 30);
this->label1->Name = L"label1";

this->label1->Size = System::Drawing::Size(120, 16);
this->label1->Tablndex = 2;

this->label1->Text = L"KinbkicTs BepcTatis (1-10):";

this->numericUpDown1->Location = System::Drawing::Point(175, 28);
this->numericUpDown1->Maximum = System::Decimal(10);
this->numericUpDown1->Minimum = System::Decimal(1);
this->numericUpDown1->Name = L"numericUpDown1";
this->numericUpDown1->Size = System::Drawing::Size(60, 22);
this->numericUpDown1->TabIndex = 0;

this->numericUpDown1->Value = System::Decimal(1);
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this->groupBoxMachineType->Location = System::Drawing::Point(20,

70);
this->groupBoxMachineType->Name = L"groupBoxMachineType";
this->groupBoxMachineType->Size = System::Drawing::Size(250, 70);
this->groupBoxMachineType->Tablndex = 3;
this->groupBoxMachineType->TabStop = false;
this->groupBoxMachineType->Text = L"Tun Bepcrara";
this->radioButtonStanok1->AutoSize = true;
this->radioButtonStanok1->Location = System::Drawing::Point(20, 20);
this->radioButtonStanok1->Name = L"radioButtonStanok1";
this->radioButtonStanok 1->Size = System::Drawing::Size(85, 20);
this->radioButtonStanok1->TabIndex = 0;
this->radioButtonStanok 1->TabStop = true;
this->radioButtonStanok1->Text = L"Bepcrar 1";
this->radioButtonStanok1->UseVisualStyleBackColor = true;
this->radioButtonStanok2->AutoSize = true;
this->radioButtonStanok2->Location = System::Drawing::Point(140,

20);
this->radioButtonStanok2->Name = L"radioButtonStanok2";
this->radioButtonStanok2->Size = System::Drawing::Size(85, 20);
this->radioButtonStanok2->TabIndex = 1;
this->radioButtonStanok2->Text = L"Bepcrar 2";
this->radioButtonStanok2->UseVisualStyleBackColor = true;
this->groupBoxMachineType->Controls->Add(this-

>radioButtonStanok?2);

this->groupBoxMachineType->Controls->Add(this-

>radioButtonStanok1);
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this->okButton->Location = System::Drawing::Point(105, 160);

this->okButton->Name = L"okButton";

this->okButton->Size = System::Drawing::Size(75, 25);

this->okButton->Tablndex = 1;

this->okButton->Text = L"OK";

this->okButton->UseVisualStyleBackColor = true;

this->okButton->Click = +=  gcnew  System::EventHandler(this,
&MachineQuantityDialog::okButton Click);

this->Controls->Add(this->labell);
this->Controls->Add(this->okButton);
this->Controls->Add(this->numericUpDown1);
this->Controls->Add(this->groupBoxMachineType);

(cli::safe_cast<System::ComponentModel::ISupportInitialize”>(this-
>numericUpDown1))->EndInit();

this->ResumeLayout(false);

this->PerformLayout();

b

#pragma endregion

System::Void okButton Click(System::Object” sender,
System::EventArgs” e)

{
this->DialogResult = System::Windows::Forms::DialogResult::OK;
this->Close();

b

public:
property int SelectedQuantity {



int get() {

return (int)numericUpDown1->Value;

property bool IsStanok1Selected {
bool get() {

return radioButtonStanok1->Checked,;
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JIOJIATOK [T

Koz nonomixnoi hopmu «SettingsForm» Visual Studio

#pragma once

#include <cmath>

namespace DD {

using namespace System;

using namespace System::ComponentModel;
using namespace System::Collections;

using namespace System::Windows::Forms;
using namespace System::Data;

using namespace System::Drawing;

public ref class SettingsForm : public System::Windows::Forms::Form
{
public:

property int ResultPauseLimit;

property float ResultDoorScaleChange;

property float ResultMoveSpeed;

property int ResultMachinel Stability;

property int ResultMachine1Resource;

property int ResultMachine2 Stability;

property int ResultMachine2Resource;

SettingsForm(int  initialPauseLimit, float initialDoorScale, float
initialMoveSpeed,
int initialM 1 Stability, int initialM 1Resource,
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int initialM2Stability, int initialM2Resource)

InitializeComponent();

this->currentInitialPauseLimit = initialPauseLimit;
this->currentInitialDoorScaleChange = initialDoorScale;
this->currentInitialMoveSpeed = initialMoveSpeed;
this->currentInitialMachinel Stability = initialM 1 Stability;
this->currentInitialMachinel Resource = initialM1Resource;
this->currentInitialMachine2Stability = initialM2Stability;
this->currentInitialMachine2Resource = initialM2Resource;
Setlnitial TrackBarValues();

UpdateAllValueLabels();

protected:
~SettingsForm()
{

if (components)

{

delete components;

private:
int currentInitialPauseLimit;
float currentlnitialDoorScaleChange;
float currentInitialMoveSpeed;
int currentInitialMachine1Stability;
int currentInitialMachine1Resource;

int currentInitialMachine2 Stability;



int currentInitialMachine2Resource;

System::
System::
System::
System::
System::
System::
System::
System::
System::
System::
System::
System::
System::
System::
System::
System::
System::
System::
System::
System::

System::
System::
System::
System::
System::
System::

Windows:
Windows:
Windows:
Windows:
Windows::
Windows:
Windows::
Windows:
Windows:
Windows:
Windows:
Windows:

Windows:

:Forms:
:Forms:

:Forms:

:Forms:

:Forms:
:Forms:
:Forms:
:Forms:
:Forms:

:Forms:

:Forms::

Forms:

Forms:

GroupBox” groupBoxMachinel;

:Label” labelDoorSpeedPrompt;
:TrackBar” trackBarDoorSpeed;
:Label” labelDoorSpeedValue;
:Label” labelProcessingDelayPrompt;
:TrackBar” trackBarProcessingDelay;
:Label” labelProcessingDelay Value;
:GroupBox” groupBoxMachine2;
:Label” labelMoveSpeedPrompt;
:TrackBar” trackBarMoveSpeed;
:Label” labelMoveSpeedValue;
:Button” buttonOK;

:Button” buttonCancel;

ComponentModel::Container” components;

Windows:
Windows:
Windows:
Windows:
Windows:

Windows:

Windows:
Windows:
Windows:
Windows:
Windows:

Windows:

:Forms:
:Forms:
:Forms:
:Forms:

:Forms:

:Forms:
:Forms:
:Forms:
:Forms:
:Forms:

:Forms:

:Forms::
:TrackBar” trackBarMachinel Stability;
:Label” labelMachinel Stability Value;

Label” labelMachinel StabilityPrompt;

:Label” labelMachine1ResourcePrompt;
:‘TrackBar” trackBarMachinel1Resource;

:Label” labelMachinelResourceValue;

:Label” labelMachine2 StabilityPrompt;
:TrackBar” trackBarMachine2Stability;
:Label” labelMachine2Stability Value;
:Label” labelMachine2ResourcePrompt;
:TrackBar” trackBarMachine2Resource;

:Label” labelMachine2ResourceValue;
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#pragma region Windows Form Designer generated code

System:

System:

System:

System:

System:

System:

System:

System:

System:

System:

System:

System:

void InitializeComponent(void)

{
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this->components = (gcnew System::ComponentModel::Container());

this->groupBoxMachinel

:Windows::Forms::GroupBox());

this->labelDoorSpeedPrompt

:Windows::Forms::Label());

this->trackBarDoorSpeed

:Windows::Forms:: TrackBar());

this->labelDoorSpeed Value

:Windows::Forms::Label());

this->labelProcessingDelayPrompt

:Windows::Forms::Label());

this->trackBarProcessingDelay

:Windows::Forms:: TrackBar());

this->labelProcessingDelay Value

:Windows::Forms::Label());

this->labelMachinel StabilityPrompt

:Windows::Forms::Label());

this->trackBarMachine1 Stability

:Windows::Forms:: TrackBar());

this->labelMachine1 Stability Value

:Windows::Forms::Label());

this->labelMachinelResourcePrompt

:Windows::Forms::Label());

this->trackBarMachinel Resource

:Windows::Forms:: TrackBar());

(gcnew

(gcnew

(gcnew

(gcnew

(gcnew

(gcnew

(genew

(gcnew

(gcnew

(gcnew

(gcnew

(gcnew
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this->labelMachinelResourceValue = (gcnew
System::Windows::Forms::Label());

this->groupBoxMachine?2 = (genew
System::Windows::Forms::GroupBox());

this->labelMoveSpeedPrompt = (gcnew
System::Windows::Forms::Label());

this->trackBarMoveSpeed = (genew
System::Windows::Forms::TrackBar());

this->labelMoveSpeedValue = (gcnew
System::Windows::Forms::Label());

this->labelMachine2 StabilityPrompt = (gcnew
System::Windows::Forms::Label());

this->trackBarMachine2Stability = (gcnew
System::Windows::Forms::TrackBar());

this->labelMachine2 Stability Value = (gcnew
System::Windows::Forms::Label());

this->labelMachine2ResourcePrompt = (gcnew
System::Windows::Forms::Label());

this->trackBarMachine2Resource = (gcnew
System::Windows::Forms::TrackBar());

this->labelMachine2ResourceValue = (gcnew

System::Windows::Forms::Label());

this->buttonOK = (gcnew System::Windows::Forms::Button());

this->buttonCancel = (gcnew System::Windows::Forms::Button());

(cli::safe_cast<System::ComponentModel::ISupportlnitialize”>(this-
>trackBarDoorSpeed))->Beginlnit();
(cli::safe_cast<System::ComponentModel::ISupportInitialize”>(this-

>trackBarProcessingDelay))->Beginlnit();
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(cli::safe cast<System::ComponentModel::ISupportInitialize™>(this-

>trackBarMoveSpeed))->Beginlnit();

(cli::safe_cast<System::ComponentModel::ISupportInitialize”>(this-
>trackBarMachine1 Stability))->Beginlnit();

(cli::safe_cast<System::ComponentModel::ISupportInitialize”>(this-
>trackBarMachinelResource))->Beginlnit();

(cli::safe_cast<System::ComponentModel::ISupportInitialize”>(this-
>trackBarMachine2Stability))->Beginlnit();

(cli::safe cast<System::ComponentModel::ISupportInitialize”>(this-

>trackBarMachine2Resource))->Beginlnit();

this->groupBoxMachine1->SuspendLayout();
this->groupBoxMachine2->SuspendLayout();
this->SuspendLayout();

this->groupBoxMachine1->Controls->Add(this-
>labelDoorSpeedValue);
this->groupBoxMachine1->Controls->Add(this->trackBarDoorSpeed);
this->groupBoxMachine1->Controls->Add(this-
>labelDoorSpeedPrompt);
this->groupBoxMachine1->Controls->Add(this-
>labelProcessingDelay Value);
this->groupBoxMachinel->Controls->Add(this-
>trackBarProcessingDelay);
this->groupBoxMachinel->Controls->Add(this-
>labelProcessingDelayPrompt);
this->groupBoxMachine1->Controls->Add(this-
>labelMachinel Stability Value);
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this->groupBoxMachinel->Controls->Add(this-

>trackBarMachine1 Stability);

this->groupBoxMachine1->Controls->Add(this-

>labelMachinel StabilityPrompt);

this->groupBoxMachinel->Controls->Add(this-

>]labelMachinelResourceValue);

this->groupBoxMachinel->Controls->Add(this-

>trackBarMachinelResource);

this->groupBoxMachine1->Controls->Add(this-

>labelMachinelResourcePrompt);

30);

25);

this->groupBoxMachinel->Location = System::Drawing::Point(12, 12);
this->groupBoxMachinel->Name = L"groupBoxMachinel";
this->groupBoxMachine1->Size = System::Drawing::Size(360, 230);
this->groupBoxMachinel->TabIndex = 0;
this->groupBoxMachine1->TabStop = false;

this->groupBoxMachinel->Text = L"Ilepmuii BepcTat";

this->labelDoorSpeedPrompt->AutoSize = true;
this->labelDoorSpeedPrompt->Location = System::Drawing::Point(15,

this->labelDoorSpeedPrompt->Name = L"labelDoorSpeedPrompt";
this->labelDoorSpeedPrompt->Size = System::Drawing::Size(140, 13);
this->labelDoorSpeedPrompt->Tablndex = 0;
this->labelDoorSpeedPrompt->Text = L"llIBuakicts pyxy asepeit:";

this->trackBarDoorSpeed->Location = System::Drawing::Point(160,

this->trackBarDoorSpeed->Maximum = 100;

this->trackBarDoorSpeed->Minimum = 1;
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this->trackBarDoorSpeed->Name = L"trackBarDoorSpeed";
this->trackBarDoorSpeed->Size = System::Drawing::Size(150, 45);
this->trackBarDoorSpeed->TabIndex = 1;
this->trackBarDoorSpeed->TickFrequency = 10;
this->trackBarDoorSpeed->Value = 1;
this->trackBarDoorSpeed->Scroll += genew

System::EventHandler(this, &SettingsForm::trackBarDoorSpeed Scroll);

this->labelDoorSpeed Value->AutoSize = true;

this->labelDoorSpeedValue->Location = System::Drawing::Point(315,
30);

this->labelDoorSpeed Value->Name = L"labelDoorSpeed Value";

this->labelDoorSpeedValue->Size = System::Drawing::Size(34, 13);

this->labelDoorSpeedValue->TabIndex = 2;

this->labelDoorSpeedValue->Text = L"0.01";

this->labelProcessingDelayPrompt->AutoSize = true;

this->labelProcessingDelayPrompt->Location =
System::Drawing::Point(15, 80);

this->labelProcessingDelayPrompt->Name =
L"labelProcessingDelayPrompt";

this->labelProcessingDelayPrompt->Size = System::Drawing::Size(145,
13);

this->labelProcessingDelayPrompt->TabIndex = 3;

this->labelProcessingDelayPrompt->Text = L"IIBunkicte 00poOku

M | I
merami:";

this->trackBarProcessingDelay->Location =
System::Drawing::Point(160, 75);

this->trackBarProcessingDelay->Maximum = 100;
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this->trackBarProcessingDelay->Minimum = 1;
this->trackBarProcessingDelay->Name = L"trackBarProcessingDelay";
this->trackBarProcessingDelay->Size = System::Drawing::Size(150,

45);
this->trackBarProcessingDelay->TabIndex = 4;
this->trackBarProcessingDelay->TickFrequency = 10;
this->trackBarProcessingDelay->Value = 1;
this->trackBarProcessingDelay->Scroll += gcnew

System::EventHandler(this, &SettingsForm::trackBarProcessingDelay Scroll);

this->labelProcessingDelayValue->AutoSize = true;

this->labelProcessingDelay Value->Location =
System::Drawing::Point(315, 80);

this->labelProcessingDelayValue->Name =
L"labelProcessingDelayValue";

this->labelProcessingDelayValue->Size = System::Drawing::Size(34,
13);

this->labelProcessingDelayValue->Tablndex = 5;

this->labelProcessingDelayValue->Text = L"1000";

this->labelMachine1 StabilityPrompt->AutoSize = true;

this->labelMachinel StabilityPrompt->Location =
System::Drawing::Point(15, 130);

this->labelMachine1 StabilityPrompt->Name =
L"labelMachinel StabilityPrompt";

this->labelMachinel StabilityPrompt->Size =
System::Drawing::Size(100, 13);

this->labelMachine1 StabilityPrompt->TabIndex = 6;

this->labelMachine1 StabilityPrompt->Text = L"Cra0uibHicTb:";
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this->trackBarMachine1 Stability->Location =
System::Drawing::Point(160, 125);

this->trackBarMachine1 Stability->Maximum = 100;

this->trackBarMachine1 Stability->Minimum = 1;

this->trackBarMachinel Stability->Name =
L"trackBarMachinel Stability";

this->trackBarMachinel Stability->Size = System::Drawing::Size(150,
45);

this->trackBarMachinel Stability->TabIndex = 7;

this->trackBarMachine1 Stability->TickFrequency = 10;

this->trackBarMachinel Stability->Value = 1;

this->trackBarMachine1 Stability->Scroll += genew
System::EventHandler(this, &SettingsForm::trackBarMachinelStability Scroll);

this->labelMachine1 Stability Value->AutoSize = true;

this->labelMachine1 Stability Value->Location =
System::Drawing::Point(315, 130);

this->labelMachine1 Stability Value->Name =
L"labelMachinel Stability Value";

this->labelMachinelStability Value->Size = System::Drawing::Size(25,
13);

this->labelMachine1Stability Value->TabIndex = 8§;

this->labelMachinel Stability Value->Text = L"1";

this->labelMachine1ResourcePrompt->AutoSize = true;

this->labelMachine1ResourcePrompt->Location =
System::Drawing::Point(15, 180);

this->labelMachine1ResourcePrompt->Name =

L"labelMachinelResourcePrompt";



165

this->labelMachine1ResourcePrompt->Size =
System::Drawing::Size(50, 13);
this->labelMachinelResourcePrompt->TabIndex = 9;

this->labelMachinelResourcePrompt->Text = L"Pecypc:";

this->trackBarMachinelResource->Location =
System::Drawing::Point(160, 175);

this->trackBarMachinelResource->Maximum = 100;

this->trackBarMachinelResource->Minimum = 1;

this->trackBarMachinelResource->Name =
L"trackBarMachinel Resource";

this->trackBarMachinelResource->Size = System::Drawing::Size(150,
45);

this->trackBarMachinelResource->TabIndex = 10;

this->trackBarMachinelResource->TickFrequency = 10;

this->trackBarMachinelResource->Value = 1;

this->trackBarMachine1Resource->Scroll += gecnew

System::EventHandler(this, &SettingsForm::trackBarMachinel Resource Scroll);

this->labelMachinelResourceValue->AutoSize = true;

this->labelMachinelResourceValue->Location =
System::Drawing::Point(315, 180);

this->labelMachinelResource Value->Name =
L"labelMachinel ResourceValue";

this->labelMachinelResourceValue->Size = System::Drawing::Size(25,
13);

this->labelMachinelResourceValue->Tablndex = 11;

this->labelMachinelResourceValue->Text = L"1";



166

this->groupBoxMachine2->Controls->Add(this-
>labelMoveSpeedValue);
this->groupBoxMachine2->Controls->Add(this->trackBarMoveSpeed);
this->groupBoxMachine2->Controls->Add(this-
>labelMoveSpeedPrompt);
this->groupBoxMachine2->Controls->Add(this-
>labelMachine2Stability Value);
this->groupBoxMachine2->Controls->Add(this-
>trackBarMachine2Stability);
this->groupBoxMachine2->Controls->Add(this-
>labelMachine2StabilityPrompt);
this->groupBoxMachine2->Controls->Add(this-
>]labelMachine2ResourceValue);
this->groupBoxMachine2->Controls->Add(this-
>trackBarMachine2Resource);
this->groupBoxMachine2->Controls->Add(this-

>]labelMachine2ResourcePrompt);

this->groupBoxMachine2->Location = System::Drawing::Point(12,
255);

this->groupBoxMachine2->Name = L"groupBoxMachine2";

this->groupBoxMachine2->Size = System::Drawing::Size(360, 180);

this->groupBoxMachine2->TabIndex = 1;

this->groupBoxMachine2->TabStop = false;

this->groupBoxMachine2->Text = L"[pyruii Bepcrar";

this->labelMoveSpeedPrompt->AutoSize = true;

this->labelMoveSpeedPrompt->Location = System::Drawing::Point(15,
30);

this->labelMoveSpeedPrompt->Name = L"labelMoveSpeedPrompt";
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this->labelMoveSpeedPrompt->Size = System::Drawing::Size(90, 13);
this->labelMoveSpeedPrompt->TabIndex = 0;
this->labelMoveSpeedPrompt->Text = L"IlIBunkicts pyxy:";

this->trackBarMoveSpeed->Location = System::Drawing::Point(160,

this->trackBarMoveSpeed->Maximum = 100;
this->trackBarMoveSpeed->Minimum = 1;
this->trackBarMoveSpeed->Name = L"trackBarMoveSpeed";
this->trackBarMoveSpeed->Size = System::Drawing::Size(150, 45);
this->trackBarMoveSpeed->Tablndex = 1;
this->trackBarMoveSpeed->TickFrequency = 10;
this->trackBarMoveSpeed->Value = 1;

this->trackBarMoveSpeed->Scroll += gcnew

System::EventHandler(this, &SettingsForm::trackBarMoveSpeed Scroll);

30);

this->labelMoveSpeed Value->AutoSize = true;

this->labelMoveSpeed Value->Location = System::Drawing::Point(315,

this->labelMoveSpeedValue->Name = L"labelMoveSpeedValue";
this->labelMoveSpeed Value->Size = System::Drawing::Size(34, 13);
this->labelMoveSpeedValue->TabIndex = 2;
this->labelMoveSpeedValue->Text = L"0.01";

this->labelMachine2StabilityPrompt->AutoSize = true;
this->labelMachine2StabilityPrompt->Location =

System::Drawing::Point(15, 80);

this->labelMachine2StabilityPrompt->Name =

L"labelMachine2StabilityPrompt";
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this->labelMachine2StabilityPrompt->Size =
System::Drawing::Size(100, 13);

this->labelMachine2 StabilityPrompt->TabIndex = 3;

this->labelMachine2StabilityPrompt->Text = L"CrabinpHicTs:";

this->trackBarMachine2Stability->Location =
System::Drawing::Point(160, 75);

this->trackBarMachine2Stability->Maximum = 100;

this->trackBarMachine2Stability->Minimum = 1;

this->trackBarMachine2Stability->Name =
L"trackBarMachine2Stability";

this->trackBarMachine2Stability->Size = System::Drawing::Size(150,
45);

this->trackBarMachine2Stability->TabIndex = 4;

this->trackBarMachine2Stability->TickFrequency = 10;

this->trackBarMachine2Stability->Value = 1;

this->trackBarMachine2Stability->Scroll += genew

System::EventHandler(this, &SettingsForm::trackBarMachine2Stability Scroll);

this->labelMachine2Stability Value->AutoSize = true;

this->labelMachine2Stability Value->Location =
System::Drawing::Point(315, 80);

this->labelMachine2Stability Value->Name =
L"labelMachine2Stability Value";

this->labelMachine2Stability Value->Size = System::Drawing::Size(25,
13);

this->labelMachine2Stability Value->TabIndex = 5;

this->labelMachine2Stability Value->Text = L"1";

this->labelMachine2ResourcePrompt->AutoSize = true;
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this->labelMachine2ResourcePrompt->Location =
System::Drawing::Point(15, 130);

this->labelMachine2ResourcePrompt->Name =
L"labelMachine2ResourcePrompt";

this->labelMachine2ResourcePrompt->Size =
System::Drawing::Size(50, 13);

this->labelMachine2ResourcePrompt->TabIndex = 6;

this->labelMachine2ResourcePrompt->Text = L"Pecypc:";

this->trackBarMachine2Resource->Location =
System::Drawing::Point(160, 125);

this->trackBarMachine2Resource->Maximum = 100;

this->trackBarMachine2Resource->Minimum = 1;

this->trackBarMachine2Resource->Name =
L"trackBarMachine2Resource";

this->trackBarMachine2Resource->Size = System::Drawing::Size(150,
45);

this->trackBarMachine2Resource->TabIndex = 7;

this->trackBarMachine2Resource->TickFrequency = 10;

this->trackBarMachine2Resource->Value = 1;

this->trackBarMachine2Resource->Scroll += gcnew

System::EventHandler(this, &SettingsForm::trackBarMachine2Resource Scroll);

this->labelMachine2ResourceValue->AutoSize = true;

this->labelMachine2ResourceValue->Location =
System::Drawing::Point(315, 130);

this->labelMachine2Resource Value->Name =
L"labelMachine2ResourceValue";

this->labelMachine2ResourceValue->Size = System::Drawing::Size(25,

13);
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this->labelMachine2ResourceValue->Tablndex = §;

this->labelMachine2ResourceValue->Text = L"1";

this->buttonOK->Location = System::Drawing::Point(216, 450);

this->buttonOK->Name = L"buttonOK";

this->buttonOK->Size = System::Drawing::Size(75, 23);

this->buttonOK->TabIndex = 2;

this->buttonOK->Text = L"OK";

this->buttonOK->UseVisualStyleBackColor = true;

this->buttonOK->Click +=  gcnew  System::EventHandler(this,
&SettingsForm::buttonOK Click);

this->buttonCancel->DialogResult =
System::Windows::Forms::DialogResult::Cancel;

this->buttonCancel->Location = System::Drawing::Point(297, 450);

this->buttonCancel->Name = L"buttonCancel";

this->buttonCancel->Size = System::Drawing::Size(75, 23);

this->buttonCancel->TablIndex = 3;

this->buttonCancel->Text = L"CkacyBatu";

this->buttonCancel->UseVisualStyleBackColor = true;

this->buttonCancel->Click += gcnew System::EventHandler(this,

&SettingsForm::buttonCancel Click);

this->AcceptButton = this->buttonOK;

this->AutoScaleDimensions = System::Drawing::SizeF (6, 13);

this->AutoScaleMode =
System::Windows::Forms:: AutoScaleMode::Font;

this->CancelButton = this->buttonCancel;

this->ClientSize = System::Drawing::Size(384, 490);

this->Controls->Add(this->buttonCancel);
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this->Controls->Add(this->buttonOK);

this->Controls->Add(this->groupBoxMachine2);

this->Controls->Add(this->groupBoxMachinel);

this->FormBorderStyle =
System::Windows::Forms::FormBorderStyle::FixedDialog;

this-=>MaximizeBox = false;

this->MinimizeBox = false;

this->Name = L"SettingsForm";

this-=>ShowInTaskbar = false;

this->StartPosition =
System::Windows::Forms::FormStartPosition::CenterParent;

this->Text = L"HanamryBanHs BepcrariB";

(cli::safe_cast<System::ComponentModel::ISupportInitialize”>(this-
>trackBarDoorSpeed))->EndInit();

(cli::safe_cast<System::ComponentModel::ISupportInitialize”>(this-
>trackBarProcessingDelay))->EndInit();

(cli::safe cast<System::ComponentModel::ISupportInitialize™>(this-

>trackBarMoveSpeed))->EndInit();

(cli::safe_cast<System::ComponentModel::ISupportInitialize”>(this-
>trackBarMachine1 Stability))->EndInit();

(cli::safe cast<System::ComponentModel::ISupportInitialize™>(this-
>trackBarMachinelResource))->EndInit();

(cli::safe cast<System::ComponentModel::[SupportInitialize™>(this-
>trackBarMachine2Stability))->EndInit();

(cli::safe_cast<System::ComponentModel::ISupportlnitialize”>(this-

>trackBarMachine2Resource))->EndInit();

this->groupBoxMachinel->ResumeLayout(false);
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this->groupBoxMachinel->PerformLayout();
this->groupBoxMachine2->ResumeLayout(false);
this->groupBoxMachine2->PerformLayout();
this->ResumeLayout(false);

}

#pragma endregion

private:
void Setlnitial TrackBarValues()
{
float doorScaleMin = 0.01f;
float doorScaleMax = 0.08f;
if ((doorScaleMax - doorScaleMin) !=0) {
trackBarDoorSpeed->Value = Math::Max(1, Math::Min(100,
(int)Math::Round(1.0f + ((currentInitialDoorScaleChange - doorScaleMin) /
(doorScaleMax - doorScaleMin)) * 99.0f)));
b
else {
trackBarDoorSpeed->Value = 1;
b
int delayMin = 100;
int delayMax = 1000;
if ((delayMax - delayMin) !=0) {
trackBarProcessingDelay->Value = Math::Max(1, Math::Min(100,
(int)Math::Round(1.0f + ((delayMax - currentInitialPauseLimit) / (float)(delayMax -
delayMin)) * 99.01)));
b
else {

trackBarProcessingDelay->Value = 1;
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float moveSpeedMin = 0.01f;
float moveSpeedMax = 0.06f;
if ((moveSpeedMax - moveSpeedMin) !=0) {

trackBarMoveSpeed->Value = Math::Max(1, Math::Min(100,
(int)Math::Round(1.0f +  ((currentlnitialMoveSpeed - moveSpeedMin) /
(moveSpeedMax - moveSpeedMin)) * 99.01)));
b
else {

trackBarMoveSpeed->Value = 1;

trackBarMachinel Stability->Value = Math::Max(1, Math::Min(100,
currentInitialMachinel Stability));

trackBarMachinelResource->Value = Math::Max(1, Math::Min(100,
currentlnitialMachinelResource));

trackBarMachine2Stability->Value = Math::Max(1, Math::Min(100,
currentInitialMachine2Stability));

trackBarMachine2Resource->Value = Math::Max(1, Math::Min(100,
currentInitialMachine2Resource));

b
void UpdateAllValueLabels()

{
trackBarDoorSpeed_Scroll(nullptr, nullptr);
trackBarProcessingDelay Scroll(nullptr, nullptr);
trackBarMoveSpeed Scroll(nullptr, nullptr);
trackBarMachinel Stability Scroll(nullptr, nullptr);
trackBarMachinelResource Scroll(nullptr, nullptr);
trackBarMachine2Stability Scroll(nullptr, nullptr);
trackBarMachine2Resource Scroll(nullptr, nullptr);
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System::Void trackBarDoorSpeed Scroll(System::Object® sender,
System::EventArgs” e) {
int sliderValue = trackBarDoorSpeed->Value;
float calculatedValue = 0.01f + (sliderValue - 1) * (0.08f - 0.01f) / 99.0f;
labelDoorSpeedValue->Text = String::Format("{0:F4}",
calculatedValue);
b
System::Void trackBarProcessingDelay Scroll(System::Object™ sender,
System::EventArgs” e) {
int sliderValue = trackBarProcessingDelay->Value;
int calculatedValue = (int)Math::Round(1000.0f - (sliderValue - 1) *
(900.0f/99.01));
labelProcessingDelay Value->Text = calculated Value. ToString();
b
System::Void  trackBarMoveSpeed Scroll(System::Object* sender,
System::EventArgs” e) {
int sliderValue = trackBarMoveSpeed->Value;
float calculatedValue = 0.01f + (sliderValue - 1) * (0.06f - 0.01f) / 99.0f;
labelMoveSpeedValue->Text = String::Format(" {0:F4}",
calculatedValue);
b
System::Void trackBarMachinelStability Scroll(System::Object™ sender,
System::EventArgs” e) {
labelMachinelStabilityValue->Text =  trackBarMachinel Stability-
>Value.ToString();
b
System::Void trackBarMachinelResource Scroll(System::Object” sender,
System::EventArgs” e) {
labelMachinelResourceValue->Text = trackBarMachinelResource-

>Value.ToString();
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b
System::Void trackBarMachine2Stability Scroll(System::Object™ sender,

System::EventArgs” e) {
labelMachine2StabilityValue->Text =  trackBarMachine2Stability-
>Value.ToString();
b
System::Void trackBarMachine2Resource Scroll(System::Object” sender,
System::EventArgs” e) {

labelMachine2ResourceValue->Text = trackBarMachine2Resource-
>Value.ToString();
}
System::Void buttonOK Click(System::Object” sender,

System::EventArgs” e) {
int sliderDoorSpeed = trackBarDoorSpeed->Value;
ResultDoorScaleChange = 0.01f+ (sliderDoorSpeed - 1) * (0.08f - 0.01f)
/99.0f;
int sliderProcessingDelay = trackBarProcessingDelay->Value;
ResultPauseLimit = (int)Math::Round(1000.0f - (sliderProcessingDelay
- 1) *(900.0f/ 99.01));
int sliderMoveSpeed = trackBarMoveSpeed->Value;
ResultMoveSpeed = 0.01f + (sliderMoveSpeed - 1) * (0.06f - 0.01f) /
99.0f;
ResultMachinelStability = trackBarMachinel Stability->Value;
ResultMachine1Resource = trackBarMachinelResource->Value;
ResultMachine2Stability = trackBarMachine2Stability->Value;
ResultMachine2Resource = trackBarMachine2Resource->Value;
this->DialogResult = System::Windows::Forms::DialogResult::OK;
this->Close();
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System::Void buttonCancel Click(System::Object” sender,
System::EventArgs” e) {
this->DialogResult = System::Windows::Forms::DialogResult::Cancel;
this->Close();
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