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XMeNnpHUIBKHN HAIOHAIBHUH YHIBEPCUTET

CUCTEMA ABTOMATHU30BAHOI'O TIPOEKTYBAHHSA CAD/CAE JOJATKIB

Y po6omi 6ya0 nposedeno docsidxceHHs1 po3pobku npoepamuux npodykmie dasi CAD/CAE cucmem. Ha ocHosi
icHytoyo2o apximexkmypHozo wabaoHy Model-View-Operator (MVO) 6yao po3po6aeHo Hogull apximekmypHuil wabao0H
Model-Creator-ViewOperator (MCVO0), wo do380/5€, He 3MiHWWOYU apXimekmypy cucmemu, macwmaoysamu ii, gHocumu
3MiHU ma donosHeHHs 00 eseMeHmie cucmemu.

Karouosi cnos8a: cucmema agmomamu308aHo20 hpoekmyeaHHs, apximekmypHutl wa6.aoH, MVO, MCVO.
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AUTOMATED DESIGN SYSTEM FOR CAD/CAE APPLICATIONS

Computer Aided Design systems have become an integral part of the machine-building enterprise. Therefore, the creation and
upgrading of existing CAD/CAE systems is an actual task that requires constant attention of software developers. The process of improving
computer aided design systems constantly continues, so during the construction phase, it is particularly important to select the CAD/CAE
architecture of the system, which would allow it to scale, to make changes and additions to the elements of the system without changing the
architecture. The architectural patterns are used as one of the most popular approach in creating software. The most well-known
architectural pattern is MVC (model-view-controller), which is used when writing server applications. When it comes to create CAD/CAE
system the most common pattern is MVO (model-view-operator). The 3D graphical system HOOPS (HOOPS/3dGS) was built based on the
MVO architectural pattern based on that it becomes possible to analyze the main components of the pattern and its features. HOOPS/MVO
has a model-view-operator architecture that encapsulates various data structures and concepts of HOOPS/3dGS. HOOPS/MVO makes the key
capabilities of HOOPS/3dGS more accessible, offering a range of common application-level logic, facilitating efficient development and rapid
prototyping of full-featured, high-performance CAD/CAM/CAE applications. The Model-View-Operator (MVO) architecture decouples
graphical information from its presentation and manipulation. The model represents the data while the view corresponds to the presentation
of this information. An operator can be a set of actions involving querying, creation, editing and manipulation of data. The architecture is
implementing via the following three main classes: HBaseModel (model), HBaseView (view) and HBaseOperator (operator). In MVO, the
HBaseModel class encapsulates the models found in the Include Library. When application logic needs to build a scene, it would first create a
new instance under a Driver segment, which corresponds to an instance of the driver. The MVO class HBaseView stores an information for a
given driver instance and managing data such as lights, overlay drawing, selection sets, and camera positioning. The HBaseOperator class
and its derived classes designed for rotate the camera, select objects or delete various items after the 3D scene is displayed. When building an
application using the MVO pattern, a single instance of the HDB class must be created and initialized during application's initialization
phase. MVO supports multiple models as well as multiple views. In the HDB class, 3D graphics information is stored. To load information into
the database, you can use HBaseModel. This class includes support for loading a variety of file formats. Once the information is in the
database, you can continue to use HBaseModel to manage your 3D objects. When you are ready to save your object information, HBaseModel
also includes support for exporting to a variety of formats. The HBaseView class manages the presentation of your models. Although an
HBaseModel object can have multiple HBaseView instances, every HBaseView is associated with exactly one HBaseModel instance. In the
database, HBaseView encapsulates an instance of a driver segment. The driver instance defines a connection with help of OpenGL or DX9.
When HBaseView is initialized, it creates a default segment structure under the driver instance segment, which is used to manage interaction
with HBaseModel. The HBaseOperator is the abstract base class that defines the interface for handling user input and operating on the model
or view. The methods defined in this class provide the basis for mapping user input to interaction logic. In this context, an object derives from
HBaseOperator and then implements methods to handle events such as mouse movements or key presses.

Keywords: computer-aided design, architectural pattern, MVO, MCVO.

Beryn

Axmyanvuicms. CHCTEMH aBTOMAaTH30BaHOTO NMPOEKTYBAaHHS CTajM HEBiJ'€MHOIO CKJIQJIOBOIO YaCTHHOIO
ManmHOOY/IIBHOTO MiANpUeMCcTBA. TOMY CTBOpPEHHsS HOBHX Ta BiockoHaneHHs icHyrounx CAD/CAE cuctem €
aKTyaJIbHOIO 3ajauero, ska NoTpeOye TOCTiIHHOI yBard po3poOHHMKIB TporpamHoro 3abesneuenHs. [Iporec
BIOCKOHAJICHHS CHCTEM aBTOMATH30BAHOTO MPOEKTYBAHHs IMPOJOBXKYETHCS MOCTIHHO, TOMY Ha eTami Mo0yIoBH
ocobumBo BaxiauBuM € etan BuOopy apxitektypu CAD/CAE cucremu, sikuii OM 103BONISIB HE 3MiHIOIOYH
apXITEKTYpy CHCTEMH MacIITa0yBaTH i, BHOCUTH 3MiHH Ta JOIOBHEHHS JI0 €JIEMEHTIB CUCTEMHU.

OmHUM 13 WIiOXOmiB, SKUH BUKOPUCTOBYETHCS IIJI Yac CTBOPEHHS MPOTPaMHOTO 3a0e3ledYeHHS €
BUKOPHCTaHHA apXiTeKTypHUX ma0noHiB. Haiibimem BimoMuM apXitekTypHEM IadmoroM € MVC (model-view-
controller), sSIKAif BUKOPHCTOBYETHCS B XO1 HammucaHHsA cepBepHuX momatkis [1]. dns ctBopenns CAD/CAE cucrem
icHye apxitekTypHuii madaoH MVO (model-view-operator) [2].

Ha ocnoBi apxitektypHoro mationy MVO no6ynoBano 3D-rpadiuny cucremy HOOPS (HOOPS/3dGS)
[3], Ha OCHOBI SIKOi MOXHA TPOAHATI3yBaTH OCHOBHI CKJIaZIOBI I1abyioHy Ta ioro ocodmuBocti. HOOPS/3dGS mae
CTpykTypy model-view-operator, sika IHKAICyJoe pi3HI CTpykTypu Ta KoHuemili manux HOOPS/3dGS.
HOOPS/MVO po6uts xiroyoBi Moxirocti HOOPS/3dGS 6inbm 1oCTYMHUMH, MPOMOHYE MIMPOKHHA Aiana3oH
3araJbHUX JIOTIYHUX PIBHIB 3aCTOCYBaHHS CIIPUAIOUN e()eKTHBHII po3poOIi Ta MIBUAKOMY CTBOPEHHIO NMPOTOTHIIIB
NOBHO(YHKIIOHAIBHUX, BHCOKONpoayKTUBHUX goxaTkiB CAD/CAM/CAE cuctem [4].

Apxitrexktypa Model-View-Operator (MVO) Binokpemitioe rpadiuny iHdopmanito Bix ii mpeseHTamii Ta
MaHIIyJTIOBaHHA. Mojenb sBJIsi€ COOOI0 JNaHi, TOMI SIK MPEICTAaBICHHA NAaHWX BIAMOBIZAa€ MPEACTABICHHIO i€l
iapopmarii. OnepaTtop — e CyKyIHICTh [Iiif, 0 BKIIFOYAIOTH 3aIIUT, CTBOPEHHS, PelaryBaHHA Ta 0OpOOKy TaHHX.
ApXiTeKTypa peaiizoBaHa 3a JOTIOMOTOI0 TphOX OocHOBHHX kiaciB: HBaseModel (momens), HBaseView (Buxm) Ta
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HBaseOperator (omeparop) (puc. 1) [2].
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Puc. 1. B3aemo3B's130k Mizk okpemumu 06'ektamu B apxiTekTypi Model-View-Operator

Y MVO xknac HBaseModel inkancymntoe Mozeni, mo 3Haxoaarses B Include Library. Ilin wac noOynosu
CIIEHH CIIOYaTKy CTBOPIOETHCS HOBHH €K3EMIUIAP Y CErMEHTI apaiiBepiB, SKUH BIANOBIIAe eK3eMILIIPY ApaiBepa.
Knac MVO HBaseView 30epirae indopmarito s I€BHOTO MPUMIpHHUKA ApaiiBepiB Ta 1a€ MOXKJIMBICTh KEPyBaTH
TAaKMMH JQHAMH, SIK CBITJIO, HAKIaJCHHS MallOHKa, HAaOOpHM BHAUICHHSA Ta po3TailyBaHHsS Kamepu. Kiac
HBaseOperator Ta 1{oro moxigHi KJIacw NpH3HAYEHI JJIsI 3MIHM TOJOXKEHHS KaMepH, BHIUICHHS 00'€KTiB, abo
BUJAJEHHS PI3HUX €JIEMEHTIB Micis BinoOpaskeHHs1 3D-crieHu.

VY BignoBigHOCTI 10 mabmony MVO min 9ac CTBOpPEHHS JoJaTka oguH eran kiacy HDB moBuHen Oytn
CTBOPCHUH Ta iHiIiamiz0BaHui i yac ¢as3u ininiamizamii mporpamu [2]. MVO migTpumye Kilbka MoJeneil, a Takox
nexinpka BUILIniB. Y kimaci HDB 36epiraerscs ingopmanis npo 3D-rpadiky. [I{o6 3aBaHTakutH iHpOpMaLio B
0a3y nanux, MmoxHa Bukopucratn HBaseModel. Ileit kiac BKto4ae MiATPUMKY ULl 3aBaHTaKEHHS PI3HOMAHITHHX
¢dopmarie daiinis. [licns Toro, sk iHpopMarlis 3HAXOJUThCSE B 0a3i JaHUX, MOXKHA MPOJIOBKYBATH KOPHCTYBATHUCS
HBaseModel, nis kepyBanus 3D-o6'ektamu. [Ipu HeoOXxigHocTi 30epertH iHpopMariiro npo ob'ekt, HBaseModel
BKJIFOYAE MiATPUMKY €KCIOPTY B pi3Hi popmar.

Knac HBaseView kepye mpeseHraifiero mozeneit. Xoua o0'ekt HBaseModel Moke Matm Kinmbka
npuMipaukie HBaseView, koxxen HBaseView acoritoerbes 3 piBHOMipHUM ek3eMiuiipoM HBaseModel. ¥V 6a3i
nannx HBaseView iHKamCynlloe eK3eMIUIIp cerMeHTta japaiiBepa. Exzemmusip apaiiBepa BH3Ha4ae 3'€qHAHHS 3
OpenGL a6o DX9. Ilpwu inimianizauii HBaseView cTBOpIOETBbCS CTPYKTypa CETMEHTY 32 YMOBYAHHSIM B CETMEHTI
eK3eMIUIsIpa paiiBepa, SIKUil BHKOPUCTOBYETHCS IS KepyBaHHS B3aemoxii 3 HBaseModel.

HBaseOperator € aOcTpakTHEM 0a30BUM KIIacOM, KM BHU3Haudae iHTepdeiic s oOpoOKH BBOIY
KOpHCTyBaya Ta poOOTH Ha Mojeni abo BUrAi (view). MeToau, BU3HAaYeHI B bOMY KJIaci, CIyKaTh OCHOBOIO JIJIS
BiJJOOpa)KeHHS] BXIHUX IAaHUX KOPHCTyBada JO JIOTIKM B3aeMOAii. Y ILbOMY KOHTEKCTI O0'€KT MOXOAUTH BiJ
HBaseOperator, a oTiM peaizye MeToau Ui 00poOKH MOJIH, TAKUX HAIIPUKIIAJ, K PyX MUII ab0 HATUCKAHHS
KJIaBiII.

Mera i MOCTAHOBKA 3aBAAHHA

Mera poOOTH MOJISIra€ y BJOCKOHAJICHHI apXiTeKTYPHOTO IIa0JIOHY MPOEKTYBaHHS JUIS PO3POOKH CHCTEM
ABTOMATH30BAaHOTO MPOEKTyBaHHA. BJIOCKOHaNEHHS apXiTEKTypHOTO MLIa0JIOHYy NPOEKTYBaHHS I PO3POOKH
JIOMATKIB IO CUCTEM aBTOMATH30BAHOTO IPOEKTYBaHHS HEOOXIIHO Ul NMPHUCKOPEHHS PO3pOOKHM CHeliali3oBaHIX
MIPOTPaMHMX TPOAYKTIB Ta 3HAXOKESHHS PILIEHHS, K€ JI03BOJISUIO O HE 3MIHIOIOUM apXiTEKTypy CHCTEMH BHOCHTH
3MiHH Ta JONOBHEHHS JI0 €JIEMEHTIB CHCcTeMH. [1J1s1 OCSATHEHHS ITOCTaBJICHOI METH BU3HAYEH] HACTYIIHI 3aBJaHH:

1) mocmimuTH CydacHi apXiTeKTypHI Ia0IOHH;
2)  po3poOuTH HOBHUI apXiTeKTypHUI m1a0I0H;
3) poO3pOOHUTH CTPYKTYpPY MPOTPAMHOTO MPOIAYKTY HA OCHOBI PO3pOOICHOTO apXiTeKTypHOTO MAOJIOHY;
4) BHKOHATH AITOPUTMIYHY Ta NMPOTPaMHy peanizalilo JOAATKy Ul CHCTEMH aBTOMAaTH30BaHOTO MPOEKTYBAHHSI
JUTSL T ITBEPOKEHHS IOT0 KUTTE3MATHOCTI.
OcHOBHA YaCTHHA

3BaXkarouM Ha Taki HeAOJIKK madmony MVO, sK: BiZICYTHICTh YaCTHUHHU JUIs OOPOOKH JaHHMX Ta MOOYIOBH
3D Mopeni, MOXJIMBICTh B3a€MOAIl omeparopa HampsMy 3 MOJEIUIIO, OyJO 3alpONOHOBAaHO 3MIHHTH HOTO
CTPYKTYpY, a came: 00’€THaTH IPEJCTaBICHHS Ta OIEpaTop B OJHE Ilijie Ta JOAaTH I OAWH Iuap it oOpoOKu
BBEJICHUX JTaHWMX Ta CTBOPCHHS HOBOT'O 00’ €KTY (pHC. 2).

B pesymbrari Oyno po3poOiieHO HaBHH MIA0JIOH, SIKMHA CKJIAaJa€Tbcs 3 HACTYIIHUX KOMIIOHEHTIB:
npencrasneHas-oneparop (ViewOperator), crBoproBad (Creator) Ta momens (Model).

[pencrapnerns-Oneparop (ViewOperator) Bminrye B codi QyHKIIT SK MpeACTaBICHHS, TaK i omepaTopa i3
mabinory MVO. JlaHuii eneMeHT BiANOBiae 3a CTBOPEHHS Ta BiMOOpa)XCHHS SK BIKOH a0o0 IOJIB U BBEACHHS
JAHUX TIPO MOJIENb, TaK 1 32 BilOOpakeHHs caMOi MOZEINI, a TAKOXK peanizye QyHKIi0 B3aeMOAil KOpUCTyBaya 3
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MOJIEITIO, TOOTO 00p0bIIsie BBEICHI KOPUCTYBAaYeM JaHi Ta Iepeac ix y MOIENb IS MOAANbIINX i 3 HUMH.

Eventl Event2 @

\ 4 \ 4 v
[ ViewOperatorl ] [ ViewOperator2 ] [ ViewOperator3 ]
[ Creatorl ] /[ Creator2 ]/
[ Modell ] [ Model2 ] [ Model3 ]

Puc. 2. I'padiune 300pa:keHHs apxiTekTypHoro maéjaony MCVO

CrBoproBau (Creator) pearnizye ¢yHKOii 3UnTyBaHHS JTaHHX 3 Mozeidi Ta modyxosu 3D 06’ekTa Ha OCHOBI
OTPUMaHHX JaHHUX.

OyHKITIS MOAETI 3aTUIIMIack HE3MIHHOIO, TOOTO 30epeskeHHS y cobi iHdopmMarii mpo 00’€KT, HaZaHHS
MOJKJIBOCTI 30epexeHHs iHpopmMarii y 6a3i TaHUX 3 MOKIIMBICTIO iX €KCITOPTY B MOAAJBIIOMY.

[punuun poboTtu apxitekrypHoro mabmoHy MCVO MoXHa ONMUCaTH HACTYIHHM 4YuHOM. [Ipu mossi
nepuoi moxii (Event) iHimianizyerscst cTBOpeHHs mpencrasieHHs-onepatopa (ViewOperator). Ilomiero moxe
BHUCTYIIATH SIK HATHCK HA NIEBHY KHOIKY, TaK i BBEJCHHS IIE€BHUX JAHUX YM 3MiHA IIapaMeTPiB B TEKCTOBOMY IIOJIi.
[Jani B poboTy BCTymae NpecTaBIeHHS-0NepaTop, SKUi BioOpakae MEBHUI BUTIISL UM BIKHO TIPOTPaMH, B IKOMY €
MOJKJIMBICTh BBEICHHS MapaMeTpiB it o0yaoBu 3D mozeni. [ToTiM BBeZICHI KOPUCTYBAYEM JaHi OMPaIlbOBYIOThCS,
MPUBOAATHCS 10 TOTPIOHOTO BUTILAY, OO MOJENh 3MOMIIa iX oTpuMaTu 0e3 moMmiok. Mozens Moxe 30epiraTu
OTpHUMaHi JIaHi SIK B ITaM’sITi, TaK i B 0a3i qaHUX.

Ha nactynnomy erami crBoproBay (Creator) oTpuMye aHi BiJ MOJEJI Ta BUKOHY€ ollepalii o mooymosi
3D mogemi. ITicns moOynoBH CTBOPIOBAY Iepenae MpeACTaBICHHS Ha MIPECTaBICHAS-OTIEPAaTOp IS BiToOpaskeHHs
cTBOproBaHOi Mozeni. CTBOpIOBaY Ma€e MOXKIIMBICTD B3a€MOIISTH 3 AEKITBKOMa MpPEACTaBICHHAMHU-OIIEPATOPaMH,
O Ja€ 3MOTy BigoOpakaTW 3MiHM Ha KUIBKOX NpEICTaBICHHSAX. AJle Tak, SK B ONepaliiHid cuctemi abo
CAD/CAM cucremi icHye nuiie ofuH rpadivdHUil MOTIK A BiJOOpaKeHHS BIKOH Ta MOJENeH, HEMOXIHBO
OJTHOYACHO BiJJOOPA3UTH 3MiHU 3 JEKUIBKOX MPE/ICTaBICHb-0IIEPaTOPIB.

IlepeBaramu cTBOpEHOTO LIA0JIOHY €:

- 30UIbIIEHHS IBUAKOCTI pOOOTH 3aBASKH TOMY, IO ITPEJCTaBICHHS Ta ONIEpaTop CTAHOBIISTH OJHE IIiJIe
Ta BiJICYTHIH MPOMIDKOK Nepeiadi TaHUX MK UMM IIapamH;

- MOXKIIMBICTH 0OpPOOKH MaHWX Ta CTBOpeHHs 3D Momerni 3aBasiku HOBOMY miapy ctBoproBaua (Creator);

- MOXJIMBICTH B3a€MOJil CTBOpIOBaYa 3 JEKUIPKOMA IIPEJICTAaBICHHSIMHU-OIIEPATOPAMH, IO JIO3BOJISIE
BiT0OpakaTu 3MiHU HA KUTBKOX MPECTABICHHSX;

- MOXJIMBICTH MOJIEINI B3a€EMOJISITH 3 JIEKIJIbKOMa CTBOPIOBaYaMH, 3aBSIKM YOMY JaHi, 0 30epiraroThest
Yy MOJEJi MOXKYTh OTIPAIlbOBYBATHUCS B JEKITBKOX MICITSIX.

Ha ocHOBI BIOCKOHANICHOTO apXiTEKTYpHOTO MAabIOHy OYyII0 po3po0IeHO MPOrpaMHIIA IPOIYKT, POOOTY
SIKOT'O MOYKHA TIOJJATH Y BUTIIA/IL CIPOIIEHOI OJI0K-CXeMH, 300pakeHoi Ha puc. 3.

[Ticns 3amycky KOpHCTyBa4 Ma€e 0OpaTH THII YaCTHHH Bajly: LIIIHAPUIHUN, KOHIYHUH 941 OaraTOKyTHHK.
SIKio KopHucTyBayd 00epe THIT YaCTUHU Bally IMTIHAPHYHHUN YU 0araTOKyTHHK, TO HOMY HOTpiOHO Oy/ie BKa3aTu
JiaMeTp Ta IOBXXHHY YaCTHHH Bally, a IKII0 00epe KOHIYHUI THII, TO TOTPiOHO Oy/e BKa3aTu JiaMeTp Ha ITOYaTKy i
B KIiHI[I YaCTHHU BaJly Ta 1 JOBXKUHY. SIKIIIO SKiCh JaHi OYIyTh HEKOPEKTHUMH, TO TIOJIE i3 IUM 3HAYCHHAM
MiJCBITUTHCS YSPBOHHM.
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Bubip Ty vactuaM Bubip Tumy moyaTtkoBoi
B
BajLy d YaCTHUHU Baly

y

JlomaBaHHS B CITHCOK Bubip 101aTKOBOrO Bubip Tuny kinnesoi
YaCTHH BaJTy eJleMeHTy YaCTUHU Baly

A

A

Puc. 3. CnpoueHa 6nok-cxeMa NporpamMmHoro npoayKTy

st Toro, mo6 3amyCTUTH CHCTEMY aBTOMAaTH30BaHOTO MTPOCKTYBaHHs BaJIiB HEOOXIHO 3aIlyCTHTH
Autodesk Inventor, nepeiiti Ha BKianky «/HCTpyMEHTH» Ta HATUCHYTH KHOTIKY «Shafty.

[Ticnst Toro, SIK KOPUCTYBa4y BUOPAB THIT YaCTUHHU BaJly, HOMY HaJIa€ThCS MOXKJIMBICTh BUOPATH THUIT
IIOYaTKOBOI Ta KiHIIEBOI YaCTHHHM Bally. SIKIIo KoprcTyBad o0epe OKpYIJIeHHS, TO oMy moTpiOHO Oyne BBeCTH
pazniyc OKpyTJIeHHsI, SIKIIO K KOpUCTyBad odepe (hacKy, To Iepel HUM 3HOBY ITOCTaHe BHOIp, SKUH THI (hacKu
o0paTH: 3 OHIEIO BIJICTAHHIO, 3 BIJICTAHHIO Ta KYTOM, 3 IBOMa BiJICTaHSIMH.

Jlaxi xopucTyBad Ma€ MOXKJIMBICTD JOJATH HA YaCTUHY Baly TOZATKOBHI €IEMEHT: ITIOHKOBHIT 11a3 (pHc.
4), xaHaBKY, HACKPI3HUH OTBIp 4H Pi3n0Yy.

Groove @

B mrm
L mim
T mrm
X i

| OK || Cancel |

Puc. 4. BikHo 1151 BBeleHHsI MapaMeTpiB JIsl IIMOHKOBOI0 NMa3y

[ToTiM KOpUCTYBa4 MOKE TOJATH B CIIUCOK CTBOPEHY YaCTHHY Bally (puc. 5).

F B

% | Shaft Generator =RREN X

Part of Shaft

Start Edge Type Typeof Part  End Edge Type Additional Features

Standard v] [Cyiinder v] ’Standard v] [None v] [ Add

Start edge type Type of Part End edgetype  Type and size of Pat  Addtional Fea...
Chamfer Cylinder Fillet Cylinder 2040 Groove
Standard Polygon Standard Polygon 25430 None
Chamfer Cylinder Chamfer Cylinder 3040 Canal
Standard Cone Standard Coned0/3k35 None
Standard Cylinder Chamfer Cylinder 2530 Hole

Fillet Cylinder Standard Cylinder 1025 Thread
Remave l [ Create Shaft

Puc. 5. 'onoBHe BikHO IIporpamu, y sikoMy 300pakeHo CIHCOK YACTHH Bay

[Ticns mogaBaHHS BCiX YacTHH Baly KOPHCTYBad Ma€ MOXKINBICTh BUIAUTH [IEBHY YacTHHY 31 CIIUCKY Ta
o0y ryBatu Bai (puc. 6).
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Puc. 6. Baj, cTBopennii 3a 1010MOroi CHCTEMH aBTOMATH30BAHOI0 NPOEKTYBAHHS BaJIiB

Sk BuaHO 13 pHc. 6, po3podieHa mporpaMa Ja€ MOKIIMBICTD CTBOPIOBATH BaJL, III0 MiCTUTh YaCTHHH Pi3HUX

THIIIB Ta JOJATKOBI €JIEMEHTH HA HUX.
BucHoBku

HocnimkeHo apxitekTypHuii mabmon MVO [uis CTBOpEHHsS NpPOTpaMHUX JOJAATKIB Ui CHCTEM
aBTOMAaTU30BaHOT0 npoekTyBaHHsA. Ha ocHoBi mabnony MVO po3pobieHo HOBHiA apXiTekTypHuil mabion Model-
Creator-ViewOperator. B pesynbrari Oyno CTBOpPEHO NPOTpaMHUHM INMPOLYKT UL CHCTEMH aBTOMAaTH30BaHOTO
npoektyBaHHs CAD/CAE nopmatkiB. 3acTocyBaHHS TEXHOJIOTII Jla€ MOJIIMBICTH MacITa0yBaTH CHUCTEMY, He
3MIHIOIOYH 11 apXiTEKTYpy, BHOCHTH 3MiHH Ta JOMOBHEHHS JI0 JIEMEHTIB CHCTEMH.
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